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Timothy M. Hogan (004567)
ARIZONA CENTER FOR LAW
IN THE PUBLIC INTEREST

202 E. McDowell Rd., Suite 153
Phoenix, Arizona 85004
(602)258-8850
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BEFORE THE ARIZONA CORPORATION COMMISSION
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KRISTIN K. MAYES, Chairman
GARY PIERCE
PAUL NEWMAN
SANDRA D. KENNEDY
BOB STUMP11
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Docket No.
13

L-00000NN-09-0541-
0015 I

14 Case No. 151

15 NOTICE OF FILING LATE
FILED EXHIBITS
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IN THE MATTER OF THE APPLICATION
OF HUALAPAI VALLEY SOLAR LLC, IN
CONFORMANCE WITH THE
REQUIREMENTS OF ARIZONA REVISED
STATUTES §§ 40-360.03 AND 40-360.06,
FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATIBILITY
AUTHORIZING CONSTRUCTION OF THE
HVS PROJECT, A 340 MW PARABOLIC
TROUGH CONCENTRATING SOLAR
THERMAL GENERATING FACILITY AND
AN ASSOCIATED GEN-TIE LINE
INTERCONNECTING THE GENERATING
FACILITY To THE EXISTING MEAD-
PHOENIX 500kV TRANSMISSION LINE,
THE MEAD-LIBERTY 345kV
TRANSMISSION LINE OR THE
MOENKOPI-EL DORADO 500kV
TRANSMISSION LINE.

" **..¢

c.:
Q r:
C) CQ:
:Hz I&:=

CD c:;>
O ..-4;

4*

:pa [_;\

I' Q ;

:u
m
O
T
<
m
'cy

24

r e
EP..
Q

f...

f\)
i v

3>
6
L U
. C r

25

- I -



1

2

3

Denise Bensusan, through her undersigned counsel, hereby provides notice that

she has this day filed the exhibits attached to this Notice.

RESPECTFULLY SUBMITTED this 22"" day of June, 2010.

4 ARIZONA CENTER FOR LAW IN
THE PUBLIC INTEREST

5
_, fI

6 7

7
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By / 4
Timothy M Egan
202 E. McDowell Rd., Suite 153
Phoenix, Arizona 85004
Attorneys for Denise Bensusan9
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ORIGINAL and 13 COPIES of
the foregoing filed this 22"" day
of June, 2010, with:

13

14

15

Docketing Supervisor
Docket Control
Arizona Corporation Commission
1200 W. Washington
Phoenix, AZ 8500716

17

18

COPIES of the foregoing
mailed this 22"" day of June,
2010 to:

19

20

21

22

Thomas H. Campbell
Lewis and Rock, LLP
Two Renaissance Square
40 N. Central Avenue
Phoenix, AZ 85004-4429
Attorneys for Hualapai Valley Solar, LLC
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Susan Moore-Bayer
7656 W. Abrigo Drive
Golden Valley, AZ 86413
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Denise Herring-Bensusan
c/0 Crazy Horse Country Store
8746 N. Stockton Hill Road
Kinsman, AZ 864093
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Israel G. Torres
Torres Consulting and Law Group LLC
209 E. Baseline Road, Suite E-102
Tempe, AZ 852836

7
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Sarah N. Harpring
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, AZ 85007
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Charles H. Hains
Arizona Corporation Commission
1200 W. Washington
Phoenix, AZ 85007
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INDEX OF DOCUMENTS

1. Hydrology of Upper Colorado River PlanningArea-. Groundwater (West Basins),
Arizona Department of Water Resources,
http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/UpperColoradoR
iver/PlanningAreaOverview/Hydrology.htm

2. Letter from Hualapai Nation to Federal Energy Regulatory Commission Re:
Docket No. CP02-420-000, Proposed Red Lake Gas Storage Project, national
Historic Preservation Act Section 106 Consultation - Written Request to be
Consulting Party

3. Stirling Energy Systems Southwest Renewable Energy Conference September 19,
2009, SES Stirling Energy Systems

4. FPLE --- Beacon Solar Energy Project Dry Cooling Evaluation FPLS-0-LI-450-
0001 Rev B, February l, 2008, Worley Parsons

5. City of Kinsman Water Adequacy Study Final Report May 1993
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The Reservation is our heritage and the
heritage of our children yet unborn. Be good to
our land and it will continue to be good to us.

v

The Sun is the symbol of life, without it
nothing is possible ._ plants don't grow - there
will be no l ife _ nothing. The Sun also
represents the dawn of the Hudapai people.
Through hard Work, determination and
education, everything is possible and we are
assured bigger and brighter days ahead.

The Great Spflfé created Man azxd2Woman in
hisiuwn image. In doing so, both were created
as; s. Bath depending on each other 'm

tie survive. Great respect was shown for
ea¢Q1 other, in doing so, happiness and con-
beniment was achieved then, as it should be
1101

The connecting of the Hair makes them one
person; for happiness or contentment cannot be
achieved without each other

The Canyons are represented by the purples in
the middle ground, where the people were crew
ates. These canyons are Sacred, and should be
so heated at all times.

The Tracks 'm the middle represent the coyote
and other~»vv'm'=I'~'which were here before us.

The Reservatinu is pictured tn represent the
l/Bllidli\ati8uI!!s,hr!atit1l'€ll.

V grz~,/prxsas *»;§
`\§Pnln65,  V

The Green around the synubol are pine trees,
representing our name Hualapai - PEOPLE
OF THE TALL PINES -

Louise Benson
Chairwoman

HUALAPAI NATION
OFFICE OF THE CHAIRWOMAN Carrie Imus

Vice ChairwomanRO. Box 179 c Peach Springs, Arizona 86434 (520)769-2216

March 27, 2003

Mamgarlie R. Salas, Secretary
Federa l  Energy Regulatory  Commiss ion
888 F i r s t  St . ,  N.E. ,  room IA
Wash ing ton ,  D.C.  20426

*\EDI, Q
09?©8\'<\c> /

gt~l°<c»R E : Docket No. CP02-420-000, Proposed Red Lake Gas Storage Project,
National Histor ic  Preservation Act section 106 consultat ion .-
Wr itten request to be a consult ing par ty. Q?

\ W E
Dear Secretary Salas,

request pursuant to section 101(d)(6)  of the statute, 16 U.S.C.

, The purpose of this letter  is  to provide wr itten notice to the Federal Energy
Regu la tory  Commiss ion  (here in  "FERC" or  " the  Commiss ion")  tha t t h e  H u a l a p a i
Nation hereby reqzuesrs to be a consult ing par ty  for  the rev iew of th is  proposedprojeet
pursuant to section 106 of the National Hz1s1'on'e Preservation Aet (2vHP,4). 16 U.S.C.
§470f. As a federal ly  recognized Indian tr ibe, the Hualapai Nation makes th is  wr i t ten

§410a<d)<6>, and the .
regulations issued by the Advisory Counci l  on Histoire Preservation, par t icular ly  36
C.F.R. §§800
10l(d) (6)  prov ides that p laces "of re l ig ious and cultura l  impor tance to an Indian tr ibe"
may be el ig ib le for  the National Register  of Histor ic  Places, and:

.2(cX2) ( i i )  and 800.3( f) (2) .  The s ta tu tory  language in  NHPA sect ion

"In carry ing out i ts responsibi l i t ies under  section 106, a Federal agency
shall consult with any Indian tr ibe or Native Hawaiian orgauniization that attaches
rel ig ious and cultural s ignif icance to [histor ic proper ties that may be affected by a
federal or  federal ly assisted under taking]."

This  requirement of NHPA sect ion 10l(d) (6)  appl ies  regard less of the locat ion of
the h is tor ic  proper ty  t issue, i .e.,  regardless of whether  or  not such a proper ty  is  with in
the boundar ies of a tn"be's reservation. This requirement has been implemented through

§
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Secretary, Federal Energy Regulatory Commission
Docket No. CP02-420-000

March 27, 2003
Page No. 2

regulations issued by the Advisory Council on Historic Preservation (herein "ACHP" or
"Advisory Council") governing the section 106 process. 36 C.F.R. part 800. The
specific sections cited above, §§800.2(c)(2)(ii) and 800.3(f)(2), provide that the federal
agency with authority over a federal or federally assisted undertaking must make a
reasonable and good faith effort to identify tribes that attach religious and cultural
significance to historic properties that may be affected by the proposed undertaking and
inw'te them to be consulting parties.

SeetzOn 800.3(/)(2) expresslyprovéia that any such tribe "that requests in
wrOng to be a consulting party shall be one. " Accordingly, the Hualapai Nation
formally requests w a consulting partyfor the review ofproposedprojeet pursuant to
the NHPA section 106 process. The Hudapai Tribal Historic Preservation Officer
(THPO), Ms. Loretta Jackson, will serve as the primary contact for the Hualapai Nation
for this consultations She can be reached at (928)769-2223.

The proposed Red Lake project would be located on Hualapai tried ancestral
lands as identified in the 1950's Hom Hualapai Land Claims Studies and recognized in a
Final decision of the Indian Claims Commission. The Hualapai Nation inhabited the area
where the proposed Red Lalste project would be located iron time immemorial until the
establishment of our current Reservation by Executive Order in 1883. Members of the
Huadapai Nation have continued to use that area for religious and cultural purposes, and
sites on nearby federal land administered by the Bureau of Land Management.
Moreover, Red Lake is an important site in the oral tradition of our Nation.

Accordingly, we must inform the Commission that the proposed Red Lake natural
gas storage project would cause adverse effects on a property that the Hualapai Tribe
regards as holding great religious and cultural importance. As a tribe that has established
a tried historic preservation program that has been approved by the National Park
Service pursuant to section 10l(d)(2) of the NHPA, 16 U.S.C. §470a(d)(2), the Hualapai
Nation has extensive experience in the application of the criteria of eligibility for the
National Register of Historic Places. Cur THPO believes that the property of religious
and cultural importance to the Nation that would be affected by the proposed Red Lake
project is eligible for the NaNonal Register of Historic Places, and that application of the
National Register criteria by FERC and the Arizona State Historic Preservation Officer
(AZ SHPO) in can'ying out the section 106 process, with the Hualapai Nation as a
consulting party, will result in such a determination of eligibility. We have been in
communication with the Az SI-[PO to inform that office of our concerns regarding this
proposed project, and we have been advised that, from the perspective of AZ SHPO, the
section 106 process for this proposed project has not yet commenced. We are providing
the AZ SHPO and the Advisory Council each with a copy of this letter.

Red Lake is a land of historic property often referred to as a "traditional cultural
property" ("TCP"). Although the statutory duty to consult with tribes regarding historic
properties that hold religious and cultural significance was enacted in the NHPA
Amendments of 1992, TCPs have long been recognized as a kind of property that is

8



*

g

Secretary, Federal Energy Regulatory Commission
Docket No. CP02-420-000

March 27, 2003
Page No. 3

potentially eligible for the National Register. The National Park Service has issued a
guidance document on TCPs, National Register Bulletin 38, Guidelines for Evaluating
and Documenting Traditional Cultural Properties (herein "Bulletin 38"). Bulletin 38
explains that a TCP need not include any physical evidence of human activity:
"Construction by human beings is a necessary attribute outbuildings and structures, bin
districts, sites and objects do not have to be products 0£ or contain, the work of human
beings in order to be classified as properties. A natural object such as a tree or a rock
outcrop may be an eligible object if it is associated with a significant tradition or use."
With respect to the "integrity" of a TCP, Bulletin 38 says, "The integrity of a possible
traditional cultural property must be considered with reference to the views of traditional
practitioners, if its integrity has not been lost in their eyes, it probably has sufficient
integrity to justify further evaluation."

\

, A possible reason that FERC, as of this date, has not begun to fulfill its statutory
obligations to consult with the Hualapai Tribe is that FERC's regulations addressing
compliance with NI-IPA section 106 apparently fail to acknowledge FERC's statutory
duty to consult with tribes regarding historic properties of religious and cultural
importance outside of current reservation boundaries. For example, 18 C.F.R. Part 157,
Appendix 2 to Subpart F, acknowledges that for undertaldngs affecting tribal lands a
Tribal Historic Preservation Officer (TI-IPO) may need to be consulted instead of the
State historic Preservation Officer (SHPO), but Makes no mention of the statutory right of
tribes to be included in the Section 106 consultation process regarding historic properties
(including TCPs) outside of tribal lands, nor of the FERC's statutory duty to honor this
right. The FERC regulations at 18 C.F.R. §380. 14 are similarly flawed. FERC's
regulations do at least acknowledge, however, that the requirements of NHPA Section
106 do apply to FERC. 18 C.F.R. §380. l4(a). Undbrtunately, the FERC regulations
simply overlook the statutory obligations to consult with tribes.

In addition, FERC's recently issued staff guidance document, "Guidelines for
Reporting on Cultural Resources Investigations for Pipeline Projects" (Office of Energy
Projects, December 2002), similarly ignores the statutory rights of tribes such as the
I-lualapai Nation to be consulting parties when federal or federally assisted undertaking
may affect historic properties outside of reservation boundaries that hold religious and
cultural importance for a tribe. Examples of the deficiencies of this guidance document
are found at several points, including Section W.B, which says that the "project sponsor

or its consultantshould also conduct independent research into which kldian tribes
historically used the project area and request the comments of those tribes regardless of
where the tribes currently reside." (Emphasis added) The document provides no
guidance regarding the statutory right of a tribe to be a consulting party. Another major
legal deficiency is found in the definition of "Appropriate parties" in section Xll, which
includes this clause: "... and Indian tribes who own or manage land within the APE [area
of potential effects]." As noted earlier, the statutory right to be a consulting party is not
conditioned on the ownership or management of land; Similarly, the definition of
"Indian tribe" includes the sentence: "Indian tribes Which do not own or manage land
within the APE would also be involved as interested persons." This ignores the statutory
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right of tribes to be consulting parties. We realize that the cultural resources report for
the proposed Red Lake project (Exhibit F-1, Resource Report 4, Cultural Resources (June
2002)) must have been prepared before the December 2002 guidance document was
issued, but whatever guidance was provided to the applicant at that time must have been
similarly flawed. (We have been advised by staff of the consulting firm that prepared this
report that they understood FERC to be exempt Horn the NI-IPA section 106 process.)

s

As an apparent consequence of its flawed regulations and guidance document,
FERC has not yet begun to fulfill its duties to consult with the Hualapai Nation to avoid
adverse effects to Hualapai traditional cultural properties on Hudapd tried ancestral
lands. In addition to the known TCP that would be affected by this proposed project, the
Hudalpai Tribe is also concerned that tried sacred sites on land managed by the Bureau
of Land Management (BLM) would be adversely affected. Pursuant to Executive Order
13007, Indian Sacred Sites (May 24,1996, 61 Fed Reg. 2677l), BLM has been charged
with managing these sites to accommodate access to such sites for ceremonial uses and to
avoid adverse impacts. The Hudapai Nation is also concerned that the off-reservation
environmental impacts may result in impacts on TCPs and sacred sites that are located
within tribal lands.

I

We note that the December 2002 FERC staff guidance document, in section
W.B.2, indicates that, if a tribe informs the project sponsor that the tribe wishes to
consult directly with the FERC, the project sponsor should notify the FERC Office of
Energy Projects (OEP) and OEP staff will consult directly with the tribe. This is
generally consistent with the provision in the Advisory Council regulations stating that an
agency may authorize an applicant to inNate consultation, but that the agency official
"remains legally responsible for all findings and determinations charged to the agency
official" and that "Federal agencies that provide authorization to applicants remain
responsible for their government-to-government relationships with Indian tribes." 36
C.F.R. §800.2(c)(4). It is unfortunate that the project sponsor in this case failed to inform
the Hualapai Nation of this option, and that we have no choice but to invoke this option at
this time.

Accordingly, as a consulting party in the Section 106 process for this proposed
project, we formally request FERC's Office of Energy Projects to engage in consultation
with Hualapai Tl-IPO beginning with the identification of historic properties pursuant to
the Advisory Council's regulations 36 CFR §800.4. FERC cannot assume without
consultation with the Hualapai Tribe that the proposed undertaking "is without the
potential to effect" historic properties that the Hualapai Tribe considers to be TCPs. By
these comments, the Hualapai Tribe and Hualapai THPO place the FERC on notice that
Hualapai TCPs and sacred sites outside of Hualapai tribal lands may be adversely
affected by the proposed undertaking, and thus FERC must consult with the Hualapai
Tribe in compliance with NHPA section 106 and the Advisory Council's regulations. We
must begin with the identification step before we can move on to assessing adverse
effects under section 800.5 and resolution of adverse effects under section 800.6.

- I
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By copy of this letter, we also request that the Arizona SI-IPO engage in this
consultation, and by copy of this letter we are informing the Advisory Council on
Historic Preservation of the status of the review of this proposed project.

Decision to Prepare an Environmental Impact Statement (EIS)

The Hualapai Nation appreciates the decision by FERC staff to require the
preparation of an environmental impact statement (EIS) for this proposed project, rather
than to rely on an environmental assessment (EA) and Ending of no significant impact for
compliance with the National Environmental Policy Act (NEPA). The Hualapai Nation
has decided not to seek cooperating agency status for the preparation of this EIS. We
believe that our concerns can be addressed through the NPHA section 106 process. We
note that NHPA section 106 and NEPA are separate and distinct requirements of federal
law.

4
2
4:J

Potential Conflict with FERC Rules on "Off-theReeord" Communications

LL)

Qw,
7
;-I:

On November 13, 2002, the Hualapai Nation filed a motion to intervene in this
proceeding. On January 30, 2003, in its "Preliminary Determination ofNon-
Environmental Issues," FERC granted the Hualapai Nation's motion to intervene. As we
understand the Commission's procedures, only interveners have the right to seek a
rehearing of the Commission's decision and to otherwise seek review of such a decision.
Based on our understanding of the proposed project, we do not believe that it can be
constructed without causing serious adverse effects to historic properties that hold great
religious and cultural importance for the I-Iualapai Nation. Accordingly, the Hualapai
"Nation must anticipate the possible need to seek reviTv"li8` the ultimate decision on this
application, and therefore the Hualapai Nation believes that it must maintain its status as
an intervener.

*/3
I-

88
M

w

Ay(
1

We have been informed by FERC staff that, while the Commission's staff would
prefer for the Hualapd Nation to participate in the environmental review required by
NEPA as a cooperating agency, the Nation would have to withdraw its motion to
intervene. The rationale we were given is that participation of an intervener as a
cooperating agency would be contrary to the Commission's rules on "off-the-record" (or
"ex parte") communications. While the Nation has decided not to seek cooperating
agency status, we anticipate that the Cornmission's staff may raise the same objection to
'consultation with the Nation pursuant to the NHPA section 106 process.

8*";>

*

fs
8?9

8!
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O
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Vu
As we understand the FERC regulations on "off-the-record" communications, 18

C.F.R. part 385, subpart V (section 3852201), these regulations are intended to
implement the provisions of the federal Administrative Procedure Act (APA) that
prohibit off-the-record communications in adnninistrwative adj indication between an
"interested person" and an official or employee of the agency who is involved in the

£5Q
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decision-making process. 5 U.S.C. §557(d). The issuance of certificates public
Convenience and necessity for projects such as the proposed Red Lake project are subject
to adrninisnaNve adj indication pursuant to the APA, and the Commission interprets
"interested person" to include a person that has been granted intervener status. The
introductory clause of APA subsection 557(d)(l), however, expressly provides that the
prohibitions set out in that section do not apply "to the extent required for the disposition
of ex parte matters as authorized by law Consultation with Indian tribes as part of
the NHPA section 106 process is required by law, specifically, by NHPA section
101(d)(6), as quoted earlier. Accordingly, we believe that the prohibitions set out the
remainder of APA section 557(d) do not apply to NHPA section 106 consultation with
tribes.

We note that the FERC regulations incorporate the introductory clause of APA
subsection 557(d), but modify by adding that the prohibitions do not apply to "An off-
the-record communication permitted by law and authorized by the Commission, . . . " 18
C.F.R. §385.220l(e) (emphasis added). Unfortunately, the Commission has not amended
its regulations to explicitly authorize off-the-record NHPA section 106 consultation with
a tribe that is also an intervener. This, however, does not relieve the Commission of its
statutory obligation to consult with the Hudapai Nation in this matter. We suggest that
the Commission must find a way to fulfill its statutory obligation to consult with the
Hualapai Nation, even if that means that the Commission must amend its regulations.
One alternative would be for the Commission's staff to negotiate an agreement among all
the parties, as provided in 18 C.F.R. §385.220l(e)(iii).

section 106 process, and we decline at this time to withdraw out motion to intervene,

MSW_EgQ § L § 9QM
we; W e ' £ i E " W ' i l l E§ to meet  with t he o r n m i 's staff t o

discuss 8"s3lil/'é"fli\'§""§pareM conflict between the Commission's regulations and
its statutory duty to consult with our Nation. We do not believe, however, that the
Com lniss ion 's  Mes on of f - therecord com m unicat ion can be al lowed to over r ide the

Commission's statutory obligation to consult with our Nation

In any event, the Hualapai Nation asserts our right to be consulted as part of the
as

we need to preserve our right to seek rehearing and review of this project in the event that
the Commission does ultimately authorize the applicant to construct and operate the
project in a way that causes hand to one or more . .

d cultural significance for us.

rtles o
isslon

Respe¢ctfully submitted,

t

} 91-44.*-p¢,

f t Chairwoman
Hualapai Nation
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s

Cc: MI. James Garrison
Arizona State Historic Preservation Officer
State Historic Preservation Office
1300 W. Washington St.
Phoenix, AZ 85007
Attn: Matthew Bilsbarrow

Ms. Carol Gleichman, Program Analyst
Advisory Council on Historic Preservation
12136 W. Bayaud Ave. Suite 330
Lakewood, CO 80228
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NOTICE

The information presented in this document was compiled and interpreted
exclusively for the purposes stated in the document introduction.
Wor/eyparsons provided this report for FPL Energy solely for the purpose
noted above.

Worleyparsons has exercised reasonable skill care, and diligence to assess
the information acquired during the preparation of this report, but makes no
guarantees or warranties as to the accuracy or completeness of this
information. The infomlation contained in this report is based upon, and
limited by, the circumstances and conditions acknowledged herein, and upon
information available at the time of its preparation. The information provided
by others is believed to be accurate but cannot be guaranteed.

I

WorleyParsons does not accept any responsibility for the use of this report
for any purpose other than that stated in the document introduction and does
not accept responsibility to any third party for the use in whole or in part of
the contents of this report. Any alterative use, including that by a third party,
or any reliance on, or decisions based on this document, is the responsibility
of the alternative user or third party.

No part of this publication may be reproduced, stored in a retrieval system or
transmitted, in any form or by any means, electronic, mechanicaL
photocopying, recording or othenivise, without the prior permission of
Worieyparsons.

Any questions concerning the information or its interpretation should be
directed to Geoff Baxter Project Manager
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1. INTRODUCTION
FPL Energy (FPLE) has hired Worley Parsons to provide conceptual design
and permitting support for the Beacon Solar Energy Project (Beacon), a 250
MW parabolic trough solar facility. The base design of the facility includes a
surface condenser and wet cooling tower for condensing the steam turbine
exhaust. Groundwater is proposed as the source of makeup water to the
cooling tower and all other plant needs. At the request of FPLE,
Worleyparsons has evaluated alternatives to the base cooling design. This
report serves to document the gathered information, analysis and
conclusions regarding the base and alternate cooling methods. In addition,
information from this report will be incorporated into the Beacon Solar Energy
Project California Energy Commission (CEC) Application For Certification
(AFC).

Two alternate cooling technologies have been considered - dry cooling with
an air cooled condenser (Acc), and wet/dry hybrid cooling systems. (Note:
The wet/dry hybrid is sometimes called a parallel condensing system and is
different than a wet/dry cooling tower that is designed specifically for plume
abatement). For each of the dry and hybrid technologies, three options
reflecting different pricing, sizing, performance and water use (hybrid only)
have been considered. The inclusion of multiple options in each cooling
technology provides a feel for the sensitivity of the different options on key
parameters.

The base and two alternate technologies have been evaluated and are
described below in the following categories: Design Assumptions, Capital
Costs, Thermal Performance, and Water Treatment and Consumption.

2. DESIGN ASSUMPTIONS AND METHOD
2.1 Base Design - Wet Cooling

The base design cooling system consists of a steam surface condenser,
circulating water pumps, and an induced draft counter-flow cooling tower.
The induced draft tower is understood to have the lowest life cycle cost for
this 250 Mw size facility compared to other cooling tower types.

The design assumptions for the wet cooling design are as follows:

Dry Bulb
Wet Bulb
Cooling tower approach temp
Cooling tower range
Circulating water flow rate
Condenser Terminal Temperature Difference (Tl'D)

103.5 deg F
68 deg F
9 deg F
20 deg F
149,000 rpm
5 deg F

The base design achieves a steam turbine back pressure of 2.1 inches HgA
at the rated 250 MW and the stated design conditions.

i
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Option 1 Option 2 Option 3

35 ITD 40 ITD 45 ITD

Parameter Units Value Value Value

Ambient Conditions
Elevation fl 2,314 2,314 2,314
Temperature (DB) °F 103.5 103.5 103.5
Temperature (WB) °F 68.0 68.0 68.0

ITD °F 35 40 45
Steam Turbine Exhaust Enthalpy Btu/lb 1,045.8 1,054.6 1,063.6

Steam Turbine Exhaust Flow lb/hr 1 ,848,207 1 ,884,259 1,919,791

Steam Turbine Exhaust Back
Pressure

Inches
HgA

6.24 7.06 8.00

WorleyParsons WorleyParsons Report No. FPLS-0-LI-450-0001
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2.2 Dry Cooling

water supply is needed. Three different options having Inlet temperature.
and 45 °F, were considered for the dry

cooling alternative. The ITD is defined as the difference between the
ambient air temperature at the design point and the steam condensation
temperature within ACC. The smaller the ITD, the more aggressive the
design resulting in better STG backpressure but at a higher cost. An ITD of
around 40 °F is considered typical in the industry Forpurposes of this
evaluation a more aggressive option of 35 °F ITD, and a more conservative
option of 45 °F ITD, were also considered.

The dry cooling alternative utilizes an air cooled condenser to cool the
exhaust steam using a large array of fans that force air over finned tube heat
exchangers. The heat is rejected directly to the atmosphere, and no external

differences (ITD) of 35 °F, 40 °F,

The sizing criteria in the following table were used to obtain budgetary quotes
from a vendor:

Table 1 -Acc Design Criteria

The three options shown here provide a range of pricing and performance of
dry cooling systems. However, if it is determined that~dly cooling will be
used, further items must be considered in the ACC sizing in conjunction .with
the STG supplier including maximum exhaust pressure alarm and trip
pressure. Option 2 and Option 3 ACC designs shown here may not meet the
STG back pressure requirements at the high ambient temperature conditions
for one or more STG supplier designs.

2.3 Wet-Dry Hybrid Cooling
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has the additional complexity of redundant cooling systems,
drive costs higher.

The hybrid cooling system is a combination of wet and dry cooling, utilizing
both a wet cooling tower/surface condenser and an Acc in a parallel
configuration. In this way the air cooled portion can be used as the primary
heat sink and the water cooled portion supplements the cooling load at
higher ambient conditions as needed. Utilizing the air cooled portion for the
majority of operation, the hybrid system reduces plant water consumption
and wastewater generation significantly. However a hybrid cooling system

which tends to

The hybrid system splits the cooling duty between wet and dry systems, and
the split between wet and dry cooling can be adjusted to almost any ratio.
For this evaluation, three separate ratio split options were assumed and used
to analyze the hybrid cooling system performance. The Acc was sized for a
desired steam turbine exhaust pressure at a specific net output at the annual
average ambient conditions, and the wet cooling tower was then sized to
accommodate additional cooling duty as needed to achieve a desired steam
turbine exhaust pressure at the hot day design point ambient conditions while
having a net plant output of 250 MW.

The sizing criteria in the following table were used to obtain budgetary quotes
from a vendor:
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Option 1 Option 2 Option 3

Parameter Units Value Value Value
Ambient Conditions

Elevation n 2,314 2,314 2,314
Temperature (DB) °F 71.0 71.0 71.0
Temperature (\NB) °F 52.0 52.0 52.0

Dry  Cooling Design Point 250 MW NET 200 MW NET 150 MWNET

Steam Turbine Exhaust Enthalpy Btu/Ib 1,010.0 1,010.0 1,010.0

Steam Turbine Exhaust Flow It/hr 1,572,843 1 ,272,7e1 1,084,459

Steam Turbine Exhaust Back
Pressure

Inches
HgA 2.97 2.97 2.97

Combined Hybrid System
Requirements 250 Mw NET 250 MWNET 250 MWNET
Ambient Conditions

Temperature (DB) °F 103.5 103.5 103.5
Temperature (WB) °F 68.0 68.0 68.0

Steam Turbine Exhaust Enthalpy Btu/Ib 11033.1 1,033.1 1,033.1

Steam Turbine Exhaust Flow It/hr 1 ,779,347 1 ,779,347 1,779,347

Steam Turbine Exhaust Back
Pressure

Inches
HgA 5.10 5.10 5.10

Maximum Duty MMBtu/hr 1663 1663 1663

WorleyParsons Worleyparsons Report No. FPLS-0-LI-450-0001
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Table 2 - Wet/Dry Hybrid Design Cases

Of these hybrid cooling options, Option 1 has a comparatively larger ACC
with smaller surface condenser and wet tower, while Option 3 is the reverse.
Note that the largest hybrid option ACC is smaller (by surface area) than the
smallest pure Acc Option 3. A key advantage of the hybrid system is the
benefit of having the wet cooling tower (which works off the wet bulb
temperature) to achieve better steam turbine back pressure on hot days.

2.4 Method

Using the criteria given above, budgetary quotes for Acc and hybrid systems
were requested in order to determine impact on performance, cost and water
consumption.

Performance models of the steam cycle were created in Gatecycle version
5.61 .0.r to evaluate the impact of the different cooling systems on cycle 1
output and efficiency.
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\

Vendor cost data was combined with estimates for installation to arrive at
installed costs for the different alternatives. Care was taken to account for
the changes in scope, such as removal of the circulating water pumps and
the addition of an auxiliary cooling source for a stand alone ACC system.
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Impacts of the cooling system on water consumption and water treatment
equipment were done by calculating the operating point and annual water
consumption, and evaluating the changes in the water treatment equipment
for the different alternatives.

For the Life Cycle Cost Analysis discussed in section 6 two scenarios were
evaluated. One scenario assumes that the solar field size is held constant
and the annual net output of the plant decreases due to the efficiency impact
for each cooling technology alternative. The second scenario assumes that
the solar field size will increase to offset the efficiency impact for each
cooling technology alternative. In both cases boiler feed water pumps, HTF
Pumps, and the Steam Generator Heat Exchanger sizes were changed to
accommodate increase in steam and HTF flow

The results of the evaluation are presented in the following sections.
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3. CAPITAL COSTS
Capital costs have been determined using a combination of vendor
budgetary proposals, in house equipment cost estimates, and in house
installation cost estimates. The capital costs should be considered as +/-
30% range of accuracy. However, the relative accuracy between the various
options (e.g. option A compared to option B) is considered +/-10%.

As expected, there is a wide range in capital cost among the three
alternatives, as well as among the different options considered for the dry
and hybrid cooling systems. Differences in operating costs and plant
performance are covered in later sections of this document.

3.1 Base Design Cooling System

Worley Parsons obtained a budgetary quote for an 11-cell wet cooling tower
for $4,275,000. An earlier budgetary quote for the condenser has been
adjusted for the current performance requirements. The quotes and data
sheets are included in Appendix A. Other internal estimates were used for
the circulating water piping, circulating water pumps, and installation costs.

3.2 Air Cooled Condenser

Worley Parsons obtained a budgetary quote covering three different ACC
designs as specified in the design assumptions. The full quote and data
sheet is included in Appendix B. Installation costs were estimated internally.
For the Acc only alternative, costs were also included for an air cooled
auxiliary cooling water system .

3.3 Wet/Dry Hybrid System

Worleyparsons obtained a budgetary quote covering the Acc and wet tower
equipment for the three hybrid options as specified in the design
assumptions. A full quote with base material scope and specifications is
included in Appendix C. It was not possible to obtain budgetary quotes for
the surface condensers, which have been estimated using in house
information. *

The following table is a summary of the complete cost analysis showing the
line items that build up the overall total installed capital cost for the seven
different options (one base option, three Acc options and three hybrid
options). Installed costs are summed with and without consideration of the
water treatment equipment, which is discussed further within this report.
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4. PERFORMANCE
ASHRAE climate data has previously been used to establish the summer
design point, annual average and winter ambient conditions for the facility,
These ambient conditions were used in the Beacon project heat and mass
balances for the base design, which have been issued to FPLE. Appendix D
shows a complete summary of the ambient conditions that were used for the
cycle design.

The issued heat balances have been used as the baseline for performing the
alternative cooling performance calculations. The heat balances established
an assumption for the solar energy available at the annual average and
winter operating points. The performance modeling used to generate these
results for the.alternative cooling methods has used those assumptions for
the annual average and winter operating conditions.

One area where this analysis differs from the issued heat balances is at the
hot day design point. In light of the FPLE requirement that the facility should
have 250 net MW regardless of heat rejection system, and because air
cooling requires greater solar thermal energy input to achieve the desired
electrical generation, it has been assumed that there is sufficient solar
thermal energy available from the field to generate the necessary steam flow
for the alternate cooling system cycles to meet 250 net MW. In reality, this
means that the cycles other than the base are encroaching upon the
established solar multiple of the base design having wet cooling.

Because of the requirement to meet 250 net Mw at the design point, the
performance table below shows equal plant output for all the cooling options
at this operating condition. The performance item that then distinguishes the
cooling options is the steam cycle efficiency, so that a lower efficiency

translates to increased solar thermal energy needed for the steam cycle.

Various Gatecycle models were created to model the different cooling
configurations. They were created at the model design point using vendor
information, and then run at "off design" conditions to determine plant
performance for the annual average and Winter ambient.

There has been some effort within Gatecycle to optimize the steam turbine
for the different types of cycles, recognizing that the operating back pressure
heavily influences the size of the steam turbine last row blade; Different last
row blade lengths were modeled for the Acc and hybrid options as
compared to the base design options. This modeling was done based on
generic information, not tied to specific vendor information.

The calculation of steam cycle efficiency has been done on a net power
basis, after subtraction of the auxiliary loads from the gross generation.
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Case Hybrid 1 Hybrid 2 Hybrid 3

Wet
Cooling Units

3-cell
Tower

4-cell
Tower

4-cell
Tower

Flow g~ 41,768 63,811 74,039
Evaporation rpm 1003 1530 1775
Footprint ftp 6336 9504 11988

Performance Summa

Cooling
Option

Design Point Annual Average Venter Conditions
Net

Output(M
Steam Cycle
Efficiency(%)

Net
Output(M

Steam cycle
Efficiency(%)

Net
Output(M

Steam cycle
Efficiency(%)

Base Design 250.0 34.7 151.6 33.7 54.3 37.5
Acc 35 ITD 250.0 31.4 141.4 31.4 49.2 25.0
Acc 40 ITD 250.0 31.1 142.8 31.7 49.2 24.9
Acc 45 ITD 250.0 30.6 143.0 31.7 4g.4 25.1
Hybrid 1 250.0 32.6 145.0 32.2 *49.2 *25.0
Hybrid 2 250.0 32.6 143.8 31.9 *49.2 *25.0
Hybrid 3 250.0 32.6 141.4 31.4 *49.2 *25.0

WorleyParsons WorleyParsons Report No. FPLS-0-LI-450-0001
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4.1 Base Design Cooling System

The performance shown for the base cooling system is taken directly from

the issued heat balances. .
\

4.2 Air Cooled Condenser

Three different design cases using an ITD of 35°F, 40°F, and 45°F were
used to model the ACC performance.

4.3 Wet/Dry Hybrid System

Plant performance was modeled for the three different hybrid cooling cases
using Gatecycle software. The wet cooling tower was sized according to the
size of the ACC for each case in order to maintain the base case output of
250 MW. Table 4 shows the wet cooling tower sizing used for the hybrid
performance analysis.

Tablej- wet Cooling Tower Sizing for Hvbrid Design

4.4 Performance Results

Table 5 is a summary of the complete performance analysis showing the net
output and the steam cycle efficiency for the seven different options across
the specified ambient conditions.

Table 5- Performance Summary

*Notes Hybrid performance was not evaluated for winter ambient conditions.
Acc performance.

Values are based on
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4.5 Performance Discussion

As noted previously, at the design point all cooling scenarios were run to
achieve the desired 250 net MW. The steam cycle efficiency is the
differentiator, showing the inefficiencies of the dry and hybrid cooling options
compared to the base design. There is a significant decrease in cycle
efficiency moving to the Acc options. Within those options, the level of
aggressiveness in sizing the ACC is reflected in the efficiency results. For
the hybrid alternative, the design point results are considered identical. Per
the design criteria for the hybrid systems, the design point steam turbine
back pressure is the same for the three hybrid options, therefore it is
expected that the cycle performance is the same for the three.

At the annual average operating point there are differences in power output
and cycle efficiency. This is also expected since all the cases at the annual
average point were run with the same solar thermal energy input as was
defined in the issued heat balances using the wet cooling option. The
significant decrease in both power output and cycle efficiency for all options
other than base shows the ability of the wet tower to achieve better back
pressure at the annual average conditions.

The pure ACC options show very similar performance. From modeling it was
determined that all three ACC's, despite having notable performance
differences on the hot day, were able to reach the assumed minimum Acc
operating pressure of 2.0 Inches HgA. (If not limited by user, the different
designs achieved predictable different pressures, but the 2.0' limit was
applied based on real world experience.) Because the steam turbine back
pressure is the same for the three Acc options, the gross steam turbine
output was essentially the same, and the only difference in performance
being subtle changes in auxiliary loads. The three Acc options can be
considered equal in performance at the annual average condition.

At the annual average condition it was determined that the hybrid options
could all be run with only the ACC in service, the wet tower and condenser
being out of service. Because of the smaller ACC's used in the hybrid
options compared to the pure Acc options, none of them achieved the 2.0"
HgA lower pressure limit. There were subtle differences in back pressure
across the three options that are reflected in the performance. As a whole
the hybrid options show about equal performance as the pure ACC's despite
having slightly higher back pressure, a difference that is probably due to
steam turbine optimization. In practical terms, the pure Acc and hybrid
options have comparable performance at the annual average point.

Ar the winter operating conditions, all the ACC and hybrid designs were
limited to the 2.0" HgA lower operating limit, and have essentially the same
performance. The base design is clearly better, being able to operate at a
lower back pressure.
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5. WATER TREATMENTAND CONSUMPTION
Wells 63, 48 and 43 for the Beacon Project were sampled and analyzed for
key chemistry parameters important for identifying the required water
treatment and chemical feed systems. Silica was measured in
concentrations between 30 and 35.9 ppm, thus providing constraints on the
cycles of concentration for the cooling tower without treatment. Silica
saturation limit at cooling water chemistry conditions is approximately 150
ppm, thus limiting the cycles of concentration (COC) to approximately 4
without a silica inhibitor. In addition, the alkalinity of well 48 was elevated
(290 ppm) compared to Well 63 (160 ppm) and Well 43 (170 ppm), thus
potentially requiring more sulfuric acid and possibly limiting the coo also to
approximately 4 to maintain 800 ppm sulfate as CaCO3. The presence of
calcium can cause scale when cooling tower water is cycled up, and scale
inhibitor should be used as a preventative measure. lath the makeup water
chemistry, plant conditions and cycles of concentration modeled, the
WaterCycle program indicated that scale could be prevented with a scale
inhibitor, and thus calcium is not considered a limiting parameter.

5.1 Wet Cooling Vs. Dry Cooling

Parallel work on the water treatment systems has resulted in three categories
or options, minimal makeup treatment and no slowdown treatment (Option
1), makeup pre-treatment only (Option 2), and slowdown post-treatment only
(Option 3). Based on the makeup water chemistry and limited cycles of
concentration (COC) that can be achieved without makeup water treatment
using a wet condenser design, the pre-treatment option (Option 2) is
considered the base for this evaluation, and the costs for this design are
aligned with the wet tower base design. For the alternative cooling
technologies, additional options are being considered for the different water
treatment design conditions that the cooling systems present. Therefore, the
pre-treatment Option 2 will be compared with water systems needed to
support air cooled condenser operation (Option 4). (Note that number of
Options for water treatment is different than the numbering of the ACC or
hybrid cooling options).

?
/". '*"Zll$i

1 a

The pre-treatment option for the Beacon project takes into account the silica
concentration in the makeup water that limits the COC that can be achieved
in the cooling tower to approximately 4 without treatment. The pre-treatment
components would consist of an ion exchange system containing strong acid
cation exchange vessels, a degasifier, and strong base anion exchange
vessels. The system would be regenerated on site, and therefore would
require sulfuric acid and sodium hydroxide chemical storage tanks. Water
upstream of the ion exchange system would be contained within large
Service Water Storage Tanks and downstream of the demon would be
contained in a Treated Water Storage Tank (e.g., with a combined storage of
~5,190,000 gallons). A small storage tank for Dem if Water and Neutralized
Water Storage Tanks would also be required. With some raw water feed to
the cooling tower (e.g., 5-20%), the cooling tower would require commonly
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used chemicals including sulfuric acid, sodium hypochlorite and scale
inhibitor (with usage volumes being reduced compared to cooling water
without pre-treatment). The steam cycle would also require makeup water
treatment, which could be accomplished with a mixed bed demineralizer
system to provide final polishing.

Using pre-treatment ion exchange provides the benefit of reducing the
potential for silica scale, calcium scale, and sulfuric acid corrosion, eliminates
the need for reverse osmosis for steam cycle makeup, and allow the cooling
tower COC to increase (e,g., ~15), thereby reducing wastewater. This option
for wet cooling will result in an annual makeup of approximately 3353 rpm
with summer makeup increasing to 4054 rpm, Blowdown to the evaporation
ponds will be approximately 462 rpm annually with slowdown increasing in
the summer to approximately 563 rpm due to increased evaporation.

In comparison, the makeup water required to support an Acc would be
reduced and would consist primarily of the volumes necessary for reverse
osmosis feed (creating demon water for steam cycle makeup and mirror
washing), and quench water. Makeup for these systems would be
approximately 178 rpm with wastewater flow of approximately 82 rpm
annually, These flows would increase by approximately 10% in the summer.

The water system required with an Acc would consist of components
designed to provide high-purity water to the steam cycle and for mirror
washing. This system would consist primarily of a pre-filter (for iron and
manganese removal), a reverse osmosis system and an ion exchange
system (e.g., mixed bed polishing vessel). Smaller tanks would be required
for the Service Water Storage Tank and Dem if Water Storage Tank.
Reverse osmosis reject and steam generator slowdown would be diverted to
evaporation ponds. With slowdown flow using the Acc approximately 20%
of the wet cooling option, the acreage of evaporation ponds would also be
reduced proportionately from approximately 25 acres of evaporation ponds
for wet cooling to 5 acres of evaporation ponds for an Acc.

Capital costs for the pre-treatment option (Option 2) for wet cooling include '
an ion exchange system for makeup, chemical feed for demon regeneration,
chemical feed for circulating water, chemical and water storage tanks, a
mixed bed demon for steam cycle makeup, and 25 acres of evaporation
ponds. An estimate for the Capital Cost for these items is $21 ,158,000. O&M
costs for the water treatment system are $1 ,420,000 per year, excluding
labor. The volume required for makeup is approximately 1599 acre-feet per
yean

Capital costs for the water treatment components to support an air cooled
condenser (Option 4) include an inlet filter, reverse osmosis, Service Water
and Dem if Water tanks, and approximately 5 acres of evaporation ponds.
An estimate for the Capital Cost for these items is $2,500,000. O&M costs
for the water treatment system are $132,000 per year, excluding labor. The
volume required for makeup is approximately 79 acre-feet per year. See
Appendix E for a full cost comparison of capital and O&M costs between the
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wet cooling tower and the Acc water treatment systems. (Note: These
values are rough estimate based on a conceptual design, and are not based
on quoted prices from suppliers. O&M costs are based on chemicals and
power, and do not include labor).

5.2 Wet Cooling Vs. Hybrid Wet/Dry Cooling

Hybrid cooling (Water Treatment Option 5) uses water from the circulating
water system during the hottest days when air cooling is insufficient to
maximize electrical power output and supplemental wet cooling is necessary.
In order to support hybrid cooling, a circulating water system will be needed
to enable evaporation rates ranging from approximately 1400 rpm to 2300
rpm. To support the circulating water system, chemical feed including
sulfuric acid, sodium hypochlorite and scale inhibitor will be needed. Since
silica is present in makeup water, pre-treatment is suggested to increase the
cycles of concentration (COC) in the circulating water.

Ion exchange pre-treatment provides the benefit of reducing the potential for
silica scale, calcium scale, and sulfuric acid usage and potential acid
corrosion, eliminates the need for reverse osmosis for cycle makeup, and
allows the cycles of concentration in the cooling tower to increase (e.g., ~15).
The option for a water pre-treatment system used for wet cooling will result in
a summer makeup of approximately 2502 rpm, Blowdown to the
evaporation ponds will be approximately 144 rpm in the summer months and
discharge to the evaporation ponds will be approximately 349 rpm,

A high-purity water system is also required for a hybrid plant's steam cycle
and would consist of an ion exchange system for steam cycle makeup and
mirror washing, consisting of a mixed bed vessel (possibly to be regenerated
off-site) along with a Dem if Water Storage Tank. These components would
be used regardless of whether the condenser is using wet or dry cooling.

The circulating water system required for a hybrid cooling system would
consist of components designed to reduce silica, calcium and alkalinity to the
cooling water to enable cycling up of the water (e.g., ~15). The system
would consist of a cation exchange vessel, a degasifier, and anion exchange
vessel, The system would be regenerated on site, and therefore would
require sulfuric acid and sodium hydroxide chemical storage tanks. Water
upstream of the ion exchange system would be contained within large
Service Water Storage Tanks and downstream of the demon would be
contained in a Treated Water Storage Tank. A small storage tank for Dem if
Water and Neutralized Water Storage Tanks would also be required. With
some raw water feed to the cooling tower (e.g., 5-20%), the cooling tower
would require sulfuric acid, sodium hypochlorite and scale inhibitor (with
usage volumes reduced compared to wet cooling options).

5f;:::r.r l¢\

This circulating water system will not be required during the winter and
perhaps some shoulder months with the plant's power output decreasing
significantly (e.g., to 15% or less of maximum power) during the months of
November, December and January. The transition from full power operation
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with hybrid wet cooling to dry cooling would decrease the makeup water
required for operation from 2502 to 157 rpm, and would decrease the
slowdown from 144 to 0 rpm during this period, although wastewater from
ion exchange regeneration would still need to be processed and waste flows
would decrease from 349 rpm in the summer to 86 rpm in the winter. As a
result, the need for evaporation ponds would decrease, although 10 acres
will still need needed to contain the slowdown during the summer months.
Chemical feed costs in the winter would also decrease compared to wet
cooling.

Capital costs for the water treatment components to support a hybrid system
(Option 5) include an ion exchange system for makeup, chemical feed for
demon regeneration, chemical feed for circulating water, chemical and water
storage tanks, and 10 acres of evaporation ponds. An estimate. for the
Capital Cost for these items is $11 ,116,000. O&M costs for the water
treatment system are $815,000 per year, excluding labor. The volume
required for makeup is approximately 625 acre-feet per year. See Appendix
E for a full cost comparison of capital and O&M costs between the wet
cooling tower and the hybrid wet/dry system. (Note: These values are rough
estimate based on a conceptual design, and are not based on quoted prices
from suppliers. O&M costs are based on chemicals and power, and do not
include labor).

5.3 Water Consumption

This analysis compares the water consumption between the different cooling
options. In order to be able to compare and contrast how the plant's cooling
system affects water consumption, water balances were generated for
average ambient conditions.

5.3.1 Cooling Tower

The wet cooling tower will consume a large amount of water, which
is lost through evaporative cooling and also through slowdown.
Water consumption varies depending on fluctuating ambient
temperatures, therefore two cases for water treatment options were
generated for average summer conditions and average annual
conditions. The complete water balances can be found in Appendix
F.

5. 3.2 Air Cooled Condenser

Utilizing a dry cooling system will consume a minimum amount of
water. The ACC is a closed loop system that does not utilize
evaporative cooling, and therefore slowdown is not necessary tO
maintain water chemistry (There will be a minimal loss of about 1 %'
of the steam flow for the HRSG slowdown, which is negligible for this
comparison).

/»'fIf§III_;"x
5.3.3 Wet/Dry Hybrid System
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OPTION 2: OPTION 4: OPTION 5:
Hybrid

Wet/Dry
Coolinq

Pre-
treatment

Air Cooled
Condenser

Annual/Summer
Makeup (rpm) 3353/4054 178/192 157/2502
Annual/Summer
Blowdown (rpm) 197/240 0/0 0/144
Annual/Summer
Flow to Evap
ponds (rpm)

462 /563 82/92 36/349

Annual Makeup
(AFY)

1599 79 625

Annual Makeup
Savings (AFY)
compared to Opt. 2

0
(compared
to Option 2)

1520 974

O&M Costs
($1000) per year
(excluding labor)

$1,420 $132 $815

Capital Costs
($1000) $21,158 $2,500 $11,116

WorleyParsons WorleyParsons Report No. FPLS-0-LI-450-0001
WorleyParsons Job No. 52002501

resources 8 energy

i

The hybrid cooling system can be used to reduce water consumption
in a flexible manner. The hybrid design allows for variation in the
cooling load between the wet and the dry system. This evaluation
has considered three hybrid options that require differing amounts of
wet cooling and makeup water. When conditions are ideal, the plant
will utilize the full capacity of the Acc and achieve no water loss
from the Acc due to evaporation or slowdown. When necessary, a
fraction of the cooling load can be pushed over to the wet cooling
tower at the discretion of the operator. This creates a wide range of
water reduction capability for the hybrid system. The size of the
Acc is the limiting factor for percentage of water reduction in a
hybrid system. For the hybrid system, the cooling tower will dictate
the water consumption of the complete cooling system. For
purposes of water consumption estimation,wet cooling (Option 2)
was compared with the dry ACC cooling (Option 4) and hybrid
cooling (Option 5).

Table 6- Estimated Water Consumption and Water Treatment Costs
at Annual and Summer Conditions
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SAM OUTPUT
Base Design
(Wet Cooling) Acc (40 ITD) Hybrid 2

Estimated Annual Energy
Output (Mwhr)

G02,527 557,365 514,111

% Difference to Base Design 0.0% -7.5% -4.6%

WorleyParsons Worleyparsons Report No. FPLS-0-LI-450-0001
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6 LIFE CYCLE COST ANALYSIS
To understand the impact each cooling technology wm have during the entire
life cycle of the Beacon Solar Energy Project, a Life Cycle Cost Analysis was
performed. The purpose of the Life Cycle Cost Analysis (LCCA) is to
compare the expected differences in net present value among the three
cooling technologies relative to each other. The net present value (NP\/)
accounts for initial capital costs, ongoing operating costs, and ongoing
revenue from generation. The reduction in NPV for the alternative cooling
technologies compared to the base is a measure of the economic
disadvantage they cause to the project.

The Solar Advisor Model (SAM) software was used to determine the net
annual generation for each technology. SAM is limited in modeling dry
cooling systems and is currently not designed to model hybrid systems.
However, the different cooling technologies result in different steam cycle
efficiencies. These cycle efficiencies result in different annual generation as
determined using SAM and included in Appendix I. A separate calculation
method, which accounts for dry cooling was also performed as a check of the
SAM results. For the second method, steady-state heat balance cases were
used to create performance curves of the solar energy required for a given
output. A simplified integration of solar energy available resulted in the
relative difference in net generation between the wet and dry technologies.
The results of this method are included as Appendix G and H. Though there
were differences in the absolute annual generation between the results of the
two methods, the relative difference in generation among the wet and dry
cooling technologies was consistent using the two methods. Table 7
summarizes the difference between the net annual output for each
technology as calculated by SAM.

Table 7- Net Annual Output for Different Cooling Technologies Using Same
Solar Field Size (all rated for 250 MW under design conditions).

The three designs studied for Table 7 have the same size solar field and are
each rated for 250 net MW. Since the alternative cooling technologies are
less efficient in the steam cycle, it follows that a solar multiple for the
alternatives would be less than the a solar multiple for the base design.
Table 7 shows the result of the solar multiple in lower annual generation.

In order to maintain the same solar multiple for the different designs, it is
necessary to increase the size of the solar field for the dry and hybrid cooling
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Dry Cooling Technology Hybrid Cooling Technology
Solar Field
Size Held
Constant

Solar Field
Size

Increased

Solar Field
Size Held
Constant

Solar Field
Size

Increased
Annual Net Generation Impact
relative to Wet Cooling (MWhr) -45,162 0 -27,756 0

Annual Revenue Impact from
Net Generation Impact Relative

to Wet Cooling
($6,774,350) $0 ($4§163,410) $0

Capital Expenses for Dry
Cooling Relative to Wet Cooing' ($20,497,000) ($73,497,000) ($12,930,500) ($43,930,500)

Total Net Present Value of O&M
Expenses relative to Wet

Cooling'
$12,980,000 $12,980,000 $5,870,000 $5,870,000

Total Net present Value of
Generation Revenue Relative to

Wet Cooling
($63,860,000 $0 ($39,250,000) $0

Total Net Present Value Impact
relative to Wet Cooling ($71,100,000) ($60,100,000) ($46,300,000) ($38,000,000)

WorleyParsons WorleyParsons Report No. FPLS-0-LI-450-0001
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technologies in order to offset the lower steam cycle efficiency. Doing so
results in the same net annual generation for the base and alternatives. The
LCCA was prepared using both approaches, one keeping the same solar
field size and suffering a loss in annual power generation, and the other
increasing the size of the solar field to maintain a constant annual net
generation.

Net Present Values were determined based on the difference between each
alternate technology as compared with the Base Design. Using the capital
costs provided by vendorsor estimated by WorleyParsons, along with
operating and maintenance (O&M) cost estimates, a Life Cycle Cost Analysis
was performed for the three different technologies. The results are
summarized in Table 8. See Appendix J for the full Life Cycle Cost~Analysis.

To develop an estimate for equipment O&M costs for the Wet, Dry, and
Hybrid Cooling options a desktop study was performed and a consensus was
determined.based on the results of the different sources. Considering the
wide range of conclusions made in published reports WorleyParsons has
estimated $100,000 for an annual O&M cost for the base design and
$200,000 for the ACC option. The hybrid option was split between the base
design and ACC option. Forty percent of the base design would be used in
the hybrid O&M estimate and sixty percent of the ACC option for an
estimated annual O&M cost of $160,000

Table 8 - Net Present Value For Alternative Cooling Technologies relative to Base
Design (Wet Cooling).

;~:~::::
4 , " P 4 :

f '
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1. The capital costs show in getable include cooling equipment, boiler feed water pumps, HTF pumps, and solar field
addition for the case where the solar field size is increased,

2. O&M Expenses include water treatment, operating, and water pumping costs

s. Standard accounting format used for tables. ($) denotes a negative number.
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As shown in Table 8 for the case where the solar field is held constant,
implementing the dry cooling technology would impact net annual generation
by 45,000 MWhr relative to the base design. The total net present value
impact for the decrease in generation revenue would be $64 Million. The
total net present value difference to implement dry cooling would be $71
Million. For hybrid cooling the net annual generation impact would be nearly
28,000 MWhr relative to the base design. The total net present value impact
for the decrease in revenue would be $39 Million. The total net present value
difference to implement hybrid cooling would be $46 Million.

If the solar field is increased to offset the reduced steam cycle efficiency, the
resulting NPV impact is less than if the solar field is unchanged.

7. CONCLUSION

The wet cooling tower base configuration has the lowest capital cost and far
better thermal performance than the alternative cooling technologies. When
combined into an overall Life Cycle Cost Analysis, the benefit of the wet
cooling base configuration is even more apparent. while it does require a
significant amount of makeup water, which is factored into the Life Cycle
Cost Analysis of the plant, the advantages in capital cost, performance, and
revenue outweigh this concern.

As a solar facility with a relatively fixed amount of insulation, every effort
should be taken to maximize the conversion of the sunlight's energy into
electricity. Dry cooling performs least efficiently during the summer months
when solar energy is most abundant, and the plant should have the greatest
output.
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EXECUTIVE SUMMARY

This report and die corresponding appendices provide the foundation upon which the City

of Kinsman can build its water resources future. The underlying management goal is to secure
}

a dependable and safe water supply in order to support the planning area's economic base and

to enhance the quality of life for existing and future residents.

This document will provide policy and programmatic considerations to achieve MS goal. 4

In addition, the information contained herein will assist regulatory agencies in malting a

determination for finalizing the allocation to Kinsman pursuant to contract mandates under

federal law, and to obtain water adequacy compliance under state law.
i

BACKGROUND

Unlike odder areas throughout the State of Arizona which have both surface water and

groundwater to rely upon, the City currently is exclusively dependent on groundwater.

However, the City does have an annual allocation of 18,500 acre feet (or six billion gallons) of

Colorado River water which it has been unable to put to beneficial use. The Bureau of

Reclamation and the Arizona Department of Water Resources have expressed a desire that the

City put the water to beneficial use, and are scheduled to review and act upon this matter in

Ii
i

4

!November of 1993 .
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The City engaged the consulting firm of Willdan Associates to perform a water adequacy

study for the City and its planning area. This Study was to evaluate future water-demaNd and

water resource alternatives to meet that demand. The legal, regulatory, environmental and
f

institutional constraints associated with implementing alteznatiVés were L0*be;developed, and the

costs of implementing alternatives were to be date=rmined, The area analyzed for this project is

the same as identified 'm the City's general plan and includes lands both inside and outside the

existing City limits.
I

z

i

r

WATER DEMAND

The City is currency producing approximately 5,600 acre feet (or 1.8 billion gallons of

l water annually to meet existing demand. Residendad customers use 77% of this water,

commercial customers 8% and public customers 4%. Three percent of this total amount isxfor
{

;.
accounted for, but unbilled usage, and 8% is unaccounted for or "lost" water.

1 Based upon the land area and anticipated densities in the City's planning area, die build-

r

out population for Kinsman is projected to be 292,577. This buildout should occur between the

i
years 2040 and 2078, depending upon the growth rate of the City. If the ezdsting water

consumption rate of the City were to be maintained, a cumulative total of 2.5 to 3.0 million acre

i

feet of .water will be required in the next 100 years.
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If consumption were to be decreased by ten percent per capita, a cumulative total of 2.0

million acre feet will be required. Conversely, if consumption were increased by ten percent,

a cumulative total of 3.4 million acre feet will be required.

GROUNDWATER RESOURCE AVAILABILITY

The hydrogeoligic rum of Kenneth Schmidt and Associates was utilized to determine the

amount of groundwater available to die City. Through a review of other studies performed in

the area and information pertaining to City wells, an assessment of groundwater quantities and

qualities was made. It was determined that, in the Upper Hualapai basin, 4.2 million acre feet

of water is available. If was further determined that 10% of water consumed is recharged to

Me aquifer.

Based upon this analysis and the aforementioned water demand projections, it appears
.

that the City has sufficient groundwater supplies to meet the demands of the next century.

Seventy percent of this water lies between 600 feet and 1000 feet below the surface; the City

is currently pumping water from approximately 600 feet. The remaining water supply lies

between 1000 and 2000 feet below the surface. E

The probable location of future well fields appears to be in d'le areas where growth will

i
occur. Further, water quality appears to be adequate to meet domestic/potable needs. However,

continuing field investigation, which includes test well drilling, would be required to confirm

these conditions and assist wide future planning.
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OTHER WATER RESOURCE AVAILABILITY

In addition to groundwater, the City has several other water resource alternatives. These

altemadves include:

Direct Usage of Colorado River Water The City could directly use its Colorado River

allocation. However, this would require constructing and operating a transmission

systemfromLake Mohave or Lake Meade. In addition, a water treatment facility would

be required in die Kinsman area. The cost estimates of constructing this system range

from $53 million to $84 million. This alternative -is not recommended for

implementation by the City at this time.

Effluent Reuse The City has potential for both the direct use and recharge of effluent.

The development of effluent supplies, however, is more costly than groundwater

pumping. The main purpose in developing a reuse strategy is that effluent utilization

displaces the need to use potable water for non-potable activities. With the anticipation

that future environmental mandates will be more stringent, disposal of larger amounts of

wastewater can be accommodated through aggressive effluent development. Reuse is also

a component required by the BOR and ADWR in malting regulatory decisions.

4
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Stormwater Capture There is very limited potential for any significant stormwater

I

capture and utilization. This should not detract, however, from the city exploring a
r
1

I

retention and impoundment benefits as part of the flood control and drainage master

planning activities.

4

Indirect Usage of Colorado River Water Given the high costs associated with 5

constnxcdon of the infrastructure necessary for Kinsman to directly utilize its Colorado

River allocation, and the interest 'm other users within Mohave County in developing I

additional water supplies, there is a real potential for the city to exchange its allocation

for alternative supply development through negotiated agreements.

Precedence is already being established through the exchange of Central Arizona Project
4
i

municipal and industrial sub-contract water.

F

\

Water Conservation W

The BOR and ADWR both require extensive programmatic water conservation efforts to be
l

I
1

established 'm its regulatory determination process. Conservation is sound resource management

and its is environmentally responsive. Programs should be based on cost-effectiveness and
l

achievability.
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EXTERNAL FACTORS IMPACTING WATER RESOURCE MANAGEMENT

¥
1 This study included a comprehensive review of existing and proposed state and federal

legislation impacting the City's management of its water resources. Critical items include:

an Evaluaticm of potential Clean Water Act reauthorization impacts,
I

W Evaluation of potential Safe Drinking Water Act reauthorization impacts,

- Evaluation of potential Endangered Species Act reaudmorizadon impacts,

Review of the proposed BOR rules for administration of Colorado River water
f

allocations,

Review of BOR Reclamation Law contracting requirements,

Review of the proposed ADWR assured water supply and water adequacy rules,

Participation in, on behalf of the city, drafting amendment language to state legislative

I

initiatives so as to protect Kinsman's ability to develop groundwater supplies from

I
different basins,

W Review of ADEQ public health requirements for drinldng water; and,

-

\
Scoping potential for water exchange possibilities, including participation 'al responding

to, on the City's behalf, ADWR proposed criteria.
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SUMMARY

The City of Kinsman appears to have adequate groundwater supplies to meet the needs

of the next century. It is recommended that the City's Colorado River allocation should be put

to use indirectly via exchanges with other Mohave County water users. These users can provide

fundingwhich will enable the City to solidify its existing groundwater supplies and implement

water conservation and effluent reuse programs.
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I CHAPTER ONE

INTRODUCTION

r

PURPOSE OF REPORT

The City of Kinsman has a Colorado River allocation of 18,500 acre feet per year, or

six billion gallons annually. This allocation was obtained in 1968 under a contract with the
J

United States Department of Interior Bureau of Reclamation. To date the City has not directly

fJ used its allocation, this matter is scheduled to be reviewed by the Bureau in late 1993. In

addition, the Arizona Department of Water Resources (ADWR) desires the beneficial use of this
0

L water. B081 ADWR and the City have expressed an interest in ensuring the long-term water

resource needs of Kinsman are met.
1
i

g

In September, 1992 the City of Kinsman engaged Willdan Associates to perform a water

adequacy study for the City and its planning area. This study was to achieve the following

obi ecdves:
"_

Evaluate Future Water Demand The water demand analysis phase of the project was to

consider water consumption information by customer classiiicadon, water uses, and

geographic areas. Using the City's general plan, die analysis was to develop alternatives

for land use development and the timing of that development. Water consumption

alternatives were to be prepared based upon these land use alternatives, and a consensus

1
[

{

E

I

I

,abater demand projects was to be prepared .

EValuate Groundwater Production Potential The groundwater analysis phase of the
: i ,
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project was to evaluate existing wellfxelds operated by the City as well as odder wells in

the project planning area. The analysis was to consider other hydrogeology studies

sponsored or participated in by due City. An estimate of water quality and quantity as f

well as location was to be made.

Evaluate Other Potential Water Sources The water resource phase of this project was i

to develop potential water resources (other than groundwater) to meet the immediate and I
!

long-term needs of the City. These other water sources include (but are not limited to)

surface water, effluent reuse, water conservation, and provider system improvements.

Evaluate External Factors The external factor evaluation phase of this project was to

determine the legal, regulatory, environmental, and institutional constraints and

conditions impacting immediate and long-term water resource development. In addition ,

this phase was also to develop alternatives for mitigating these factors.

Evaluate Economic Feasibility/Cost Benefit Aspects of Water Resource Alternatives The

economic/financiad feasibility phase of this project was to determine costs and benefits

of constructing and operating the various water resource alternatives. In addition, this

phase was also to determine mitigation costs and legal costs related to water resource

development and operations. Altemadves for financing these costs were to be developed

in conjunction with City staff and the City's financial advisors.

These evaluations and analyses were to be combined `mto a single, comprehensive project

report. This report was to be presented to sta.ff, the City Council, and regulatory agencies.
, ~;»" .
w,
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DESCRIPTION OF PROJECT PLANNING AREA

The City of Kinsman Planning Department has recency completedThe City of Kinsman

General Plan. Included in this general plan is the area within the City's incorporated limits as

well as areas of influence outside of the City. These combined areas, referred to in this report

II as the "project planningarea" are presented 'm Exhibit 1-1. The six geographic areas identified

by the general plan, and used for regional classification and analyses in this report, are as

follows:
r

Area One - Downtown Area Original townsite area, primarily north of Andy Devine.

Area Two - Hilltop Area Area east of Stockton Hill Road.

Area Three - Hualapai Mountain Area Area east of Andy Devine, extending north to the

\ Township 21 boundary.

Area Four - Centennial Area Areanordl of Interstate 40, west of Route 66.
l
x

Area Five - Airport Area Area north of Interstate 40, east of Route 66.

' Area Six - Camelback/Butler Area Nordm of Hilltop Area, west of Route 66.

PROJECT METHODOLOGIES AND LIMITATIONS

A substantial portion of this report is based upon research of City liles and records and
I

discussions will City staff. While care has been taken to validate this information whenever

possible, analyses and recommendations can only be relied on to the extent the underlying
1

iNformation is accurate. Therefore, the City is encouraged to update statistical information

8 in. this report on a regular basis to ensure decisions are based on accurate and current

data., _ »

1 - 3
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4

A basic component of reviews of this nature is die data base of individual customer

consumption. Typically, this data is maintained on-line in the computer system which supports

customer service, or historical magnetic tapes are stored which can be utilized to develop the

information through special programs. Neither of these sources of information were available

for this review. Therefore, a twelve-month data base of information was manually developed

using water consumption reports and listings of customers for die period October 1991 through

September 1992 in various classifications. This manually developed data base was reconciled

to other production and financial information, no inconsistencies were noted. Therefore, the

manually developed data base appears to accurately represent the actual consumption activity

of the company.

There are two components included in the manually developed data base:

Large meter customers These are customers with meters one inch o r larger,

regardless of type of water use. A review of meter reading books was made to obtain

individual water consumption information for each large meter customer. Additional

information regarding customer type was obtained using sewer classification information

(where available) or other analyses.

Small meter customers These are customers will 5/8" x 3/4" meters (typically referred

to as 3/4" meters), regardless of type of water use. Since approximately 97% of the

water system's customers have small meters, it wasn't feasible to develop a history of

>i a]l customer accounts. Therefore, it we decided to develop a history for a sample of

"3&ese accounts. The most reliable and accessible source of information for customer
1

"

amer usage is the meter reading books. The account numbering system used in these

g

I

§
83

1-4
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I

books, while it serves the purposes of the City, is not in a sequential manner, and cannot

be used for direct random sampling. A cluster sampling approach we taken, whereby

accounts were selected from a specific location in each meter book, if the account r

occurring at that location was a large meter, it was discarded and the next available small

meter account was selected. To provide a confidence level of 95%, a sample of 175 1

accounts was required. This sample was exceeded, and 270 accounts were actually

selected. Thus, the small meter water usage information cited 'm this report can be

considered accurate 95% of die time, plus or minus 2.5%. Sampling results were i

compared to other water production and usage and production information to fuMet

ensure reliability.

A significant amount of financial and engineering data has been considered in developing
I

1

this report and water conservation program. Willdan Associates has relied on City of Kinsman

personnel to provide some of die financial and engineering data incorporated in this report. In

addition, consumption and cost projections employed in this report should not be construed as

statements of fact. The accuracy of any forecast is dependent upon the occurrence of future

I

events which cannot be assured.

i

1

i
1

r

i i
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ORGANIZATTON OF REPORT
I

1

The remainder of this report is organized into six chapters and an appendices. The contents of

the chapters are as follows:
3

I

.

Chapter Two - Water Demand Analysis, which includes the demand analysis study

methodology, an analysis of water service providers, a review of consumption for

(

ezdsting water users, classification by geographic area, classification by user type, a

review of project area development, land use alternatives population growth alternatives,

land development models, water consumption alternatives, and a water demand model.

I'

1

Chapter Three - Groundwater Analysis, which includes the groundwater analysis study

methodology, a summary of  the hydrogeology report, an analysis of  existing

l

groundwater usage and availability, projection of additional groundwater resources, and

I3
a database of registered wells within the project study area. A complete hydrogeology

report is included as an appendix to this report.

{
Chapter Four - Water Resource Alternative Development This chapter analyzes

groundwater as a resource, Colorado River water as a resource, effluent reuse as a

resource, and

stormwater capture as a resource.

Chapter Five - Water Conservation_ Plan - This chapter evaluates existing water

conservation efforts and proposes a general conservation plan for all water users as well

4 4
as a residential conservation plan and commercial conservation plan for those specie

customer groups.
M

.Y

v

ii
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I
I

Chapter Six - Evaluation of External Factors This chapter evaluates the various external

factors impacting water resource management, including legal factors, regulatory factors,

environmental factors, political factors, and institudonad factors. 1
1
2

Chapter Seven - Economic Feasibility Analysis This chapter evaluates the costs of

obtaining water resources, including water system capital construction costs, wastewater a

system capital construction costs, mitigation costs, legal costs and financing altemadves

Appendices to this report include the hydrogeology consultant's report, buildout water

requirement models, and the well database. Included in a separate volume are various I

federal and 'state regulations, model ordinances and resolutions, and water conservation 3
I

literature.
4

GLOSSARY
E
5

Numerous terms and abbreviations are defined within die body of this report. However,

certain terminology which is both sensitive to the interpretation of this report and easily

misunderstood is defined in this section:

active account a customer account which, according to City records, services a property
E
i
r

\

which is currency occupied or in use.

inactive account a customer account which, according to City records, services a 8X

property which is currently unoccupied or not in use. 1

billed water usage metered or unmetered water usage which is billed to a customer;
r

most water usage falls within this category. . w.

unbilled water usage metered or unmetered water usage which is not billed to a
I

»

I

1-7
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customer, water usage which falls within this category includes fire suppression, repairs,

hydrant flushing, etc. This category is sometimes referred to as "accounted for lost

water.ll

lost water unmetered water usage which is not billed and which cannot usually be
r
I

attributed to a specific usage. Lost water is quantified as follows:

Water produced minus billed usage minus unbilled usage

lost water
1"

planning area or project area the area, as defined by the City's general plan and City

staff, which was analyzed for existing water usage, water production potential, and future

water requirements. This area includes all the properties currently within the City limits

as well as areas outside the City limits which may someday be part of the incorporated

:
City limits or in its water service area.
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CHAPTER TWO
I

WATER DEMAND ANALYSIS

DEMAND ANALYSIS STUDY METHODOLOGY

A basic component of studies of this nature is the development of a reliable database of

individual customer consumption. As discussed in Chapter One, this consumption database was
I
I

developed using actual meter readings for the past two years.

There are two components included in the manually developed data base:

Large meter customers These are customers with meters one inch or larger,

regardless of type of water use. A review of meter reading books was made to obtain

individual water consumption information for each large meter customer. Additional

information regarding customer type was obtained using sewer classification 'information 1

r

(where available) or other analyses.

Small meter customers These are customers with 5/8'° x 3/4" meters (typically referred

to as 3/4" meters), regardless of type of water use.
{

This water consumption information was further analyzed by geographic area, based upon meter

reading "books". The City maintains approximately 80 meter reading books, each of which

includes accounts in a specific geographic area. These books were assigned to the planning area
1

in which petey were primarily located. As discussed 'in Chapter One, the City has established

six planning areas in The City of Kinsman General Plan as follows:
i *x ,

Area One - Downtown Area Original townsite area, primarily north of Andy Devine
I
4

2
I
1

1

46

Area Two - Hilltop Area Area east of Stockton Hill Road. 4
3

"

.

2-1
1

8
i
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Area Three - Hualapai Mountain Area Area east of Andy Devine, extending north to the

Township 21 boundary.

Area Four - Centennial Area Area north of Interstate 40, west of Route 66.

Area Five - Airport Area Area north of Interstate 40, east of Route 66.
1'J
I Area Six - Camelback/Buder Area North of Hilltop Area, west of Route 66.

City utility billing registers were further analyzed to develop information regarding the general

user classification of accounts. Water producion and unbilled usage information was reviewed
y

to determine its impact on total water demand. Aldmough minor differences occur in the various

information sources, general cohesiveness and correlation was noted.

I

WATER SERVICE PROVIDERS IN KINGMAN AREA

In conjunction with a review of City water system data, a review was made of other

r

I\

water providers in the Kinsman area. Information relative to the following private water

companies/districts were reviewed:

Walnut Creek Water Company, Inc.

Valley Pioneer's Water Company, Inc.

Cerbat Water Company

Lake Juniper Water Company, Inc.

So-Hi Domestic Water Improvement District

search of Arizona Corporation CommissiOn annual reports revealed the following information:

Cerbat Water Companv. Inc.: This system owns one large producing well and has
x

36,000 gallons of storage capacity, It utilizes approximately 50,000 feet of water lines

»

2-2
8
1;

1 4
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to serve its 51 customers. In 1991 the system sold over six million gallons of water, or

about 9,700 gallons morally per customer connection.

Valley Pioneer's Water Companv. Inc. : This system owns three wells, which have a

combined yield of 440 gallons per minute and has 776,000 gallons of storage capacity.

It utilizes approximately 308,000 feet of water lines to serve its 1,700 customers. In

1991 the system sold over 103 million gallons of water. Many of the customers using

this system are water haulers dependent on cisterns.

Walnut Creek Water Companv. Inc.: This system owns three wells, which have a

combined yield of 100 gallons per minute and has 315,000 gallons of storage capacity.

It utilizes approximately 40,000 feet of water lines to serve its 61 customers. In 1991

the system sold over 4.5 million gallons of water, or about 6,000 gallons monthly per

customer connection. A large portion of water service is being provided by the City of

Kinsman pursuant te an agreement with the water utility company.

Lake Juniper Water Company: This system is essentially inactive and has no recorded

water usage information at the Arizona Corporation Commission.

So-Hi Domestic Water Improvement District: This system has a 40 year lease with the

City of Kinsman for a well which provides the district with all water consumed by its

customers. No information was available regarding water page.

In addition, some properties within the project area are served by privately owned wells. This

information is generally not reported or available for inclusion in our demand ana1yse$. I

»

*x.
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I' .
ANALYSIS OF LARGE METER WATER USERSI"

f
r
h

6
8'

I

The City ha approximately 270 large meter water users. Water consumption for the

period October 1991 through September 1992 was obtained for a11 of these customers. The

following observations are made:

Analysis of all large meter customers Exhibit 2-1 presents the average monthly water

usage of these customers. The peak usage for these customers occurs in the months of

July through September, when usage exceeds 200,000 gallons per month. Low usage

months are January through March, when consumption drops below 80,000 gallons per

month. Exhibit 2-2 presents the average monthly usage for various size meters:

1" meter The peak and low months for these customers are the same as the

entire group, but the variance isn't as wide. Peak usage occurs in September

with 110,000 gallons and the low month is January wide approximately 40,000
L

i
£
e;

l

gallons.

1 1/2" meter Water consumption for these customers is relatively stable, ranging

from 90,000 gallons in August to 50,000 gallons in March.

2" meter The shape of the curve for these customers is almost identical to the

entire group. Peak usage occurs in August (250,000 gallons) and the low month

is March (110,000).

3" meter The consumption pattern of this group is similar to the entire group

pattern, with some irregularities noted; these can probably be attributed to the

small size of the group and die resulting inability to "smooth" averages. The

peak monde is July (360,000 gallons) and the low month is February (150,000).
f

a

r

a n 2-4



•••O
•0
•o•••||•••
•|9

•9••O|•||1•0•••
••o•4•

o••
o•
9
a
•
n•
C
••
O•
|••
o
o

••
•••
9
n
o•
9
0
•|•

9
9
0
0
••

ll

•
0

•9
z

••
1•a•
94•
0
4

0••
o•
4
O4••
4
4
4•
4
4
4
4
4

4
4
4
4
4•
4
4
4
4
4
4
4•
4

I

gS
1

4

8
1

\

g
E

I

3
I

I
1

I

I

i
l

i

3
3
E

8
zl8
< 2
2 .
98
Z N
xLL 2'

QS

1385

04
8

24

(D

o
<r
N

Cb
Cal
Cal

SNOTIVS :JO sc;1nvsn a

cho
Cal

EXHIBIT 2-1

é
of
1-

6
CO

<5q- éN

H
1

6Q

em

N

1

I

6
. m

* :
4

o
co

:L
-Lu .cm .

(D
-3
<

__|
- 3

1 :

E
- <
2
E

_a
<
>-

- <
2

Z
-D

| -
- O
O
>

- O

O
-up
0
Z

-<»:

m
-up
L L

Z
1

iI
L

i
I

l

I
I

I

I
|

:

1

i

!
I

r

i

i

1.



H

84 I
:DS94 IILI

:

-5-[3 5 4
/ I

.IJ

.

I
II.

2||--I
a

I

. . .
I \

m
LLI
|-
LIJ
E

8;
n:
LLI
I-
LIJ
E

;
m
LIJ
|-
LIJ
E

Q
v -

+
m
Lu
I-
Lu

|-
- O
O
>

-O
Z

O
-up
D
z

-<
m

-up
L L

n:
- <
E

-a
<
>-

- <
2

-3

. J
- 3
- .>

r

(5
- 3
<11
D.
-up
(D

I
I
I

l*

F
r

r
l

o

q-

O
LO
m

¢>
o
vo

¢>
LO
Cal

Cb
O
Cal

¢>
LO O

o
Cb
LT

o

sno11v=e> :JO SGNVSDOHJ. NI

8
c54

13-3

8-
X x

UJ

IN
E

|3 uJ
83

05

UJ
CD
<
CD
3

EXHIBIT 2-2 i s



4" and 6" meters The consumption patterns of these groups were not graphed

due to the small number of meters and the wide variance in consumption.

The water conservation potential of customers in these categories will be discussed in Chapter

Five.

ANALYSIS OF SMALL METER USERS I
As previously noted, approximately 97% of the City's customers have small meters (5/8"

x 3/4"). A representative sample was obtained of these customers, and the results are presented l

'm Exhibits 2-3 through 2-7. Consumption is classified by thousands of gallons per month,

using "consumption blocks" for the higher volume stradiications. For example, the customers
(

identified in the consumption block "50,000" use 41,000 to 50,000 gallons of water. The

percentage of customers is cumulative. For example the percentage of customers in a given

consumption block includes that block and all preceding blocks. The following observations are

1

noted:

December consumption Fifty percent of the customers use 4,000 gallons per month or

less. Ninety percent use 10,000 gallons per month or less. 4

Mach consumption The pattern is almost identical to December consumption.

June consumption Fifty percent of the customers use 6,000 gallons per month or less.

Ninety percent use 15,000 gallons per month or less.

September consumption Fifty percent of the customers use 8,000 gallons per month or

less. Ninety percent use 20,000 gallons per month or less.

Overall, a very small percentage use more than 30,000 gallons per month. This is reflected in

1
4

1

1

2-5
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the City's overall 173 gallons per capita per day usage rate. The water conservation potential

of customers in these categories will be discussed 'm Chapter Five.

ANALYSIS BY CUSTOMER TYPE

Exhibits 2-8 and 2-9 present the type of customer, according to the City's customer

classification system of residential, commercial, and public users. This 'information is also

presented by planning area, which will be discussed 'm the next section of this chapter. The

following is noted:

Residential customers Over 90% of all water customers are residential water users. This

category includes single family residences as well as duplexes, and multi-family

residential complexes.

Commercial customers Over 8% of all water customers are commercial water users

This category is comprised of all customers who are either not residential or public users

Public customers Less than two percent of all water customers are public water users

This category is comprised of all governmental water users, including parks and open

space irrigation customers.

ANALYSIS BY GEOGRAPHIC AREA

Using the planning areas identified by the City's general plan (which were discussed

earlier in this Chapter), an analysis was made of water consumption by geographic area of the

City. Exhibits 2-10 and 2-11 present the results of this analysis. The following is noted:

Downtown area This area uses on average 13.47% of all water consumed in the City

+

4
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car oF KINGMAN
WATER ADEQUACY STUDY
ACCOUNTS PER PLANNING AREA

I

r
t
f

PUB.

I
I

AREA RESID. COMM.

DOWNTOWN 820 204

HILLTOP 1753 199

HUALAPAI MT. 889 56

CENTENNIAL 1813 257

AIRPORT 14s e7

CAMELBACK/BUTLER 4455 110

TOTALS 9876 893

52

15

16

28

0

17

128

TOTAL

107s

1967

961

2098

21a

4582

10897
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I It has 9.87% of the water system's customers.
5*

Hilltop area This area uses on average 19.44% of all water consumed in the City. It.

g' has 18.05% of the water system's customers.

Hualapai Mountain area This area uses on average 12.30% ofall water consumed in the

City. It has 8.82% of the water system's customers.

Centennial area This area uses on average 26.24% of all water consumed in the City.I
It has 19.25% of the water system's customers.

Airport area This area uses on average 2.66% of all water consumed in the city. It

3' has 1.95% of the water system's customers.

Camelback/Butler area This area uses on average 25.88% of all water consumed in the

Z City. It has 42.04% of the water system's customers.

As can be observed, there is not necessarily a correlation between the amount of water used and
I

Z
the number of customers in a given area.

PROIECTED AREA DEVELOPMENT

A key element of the water demand analysis is the ability to accurately project planning area

development, which ultimately becomes the build-out service area. Current demographics will

generate real-time consumption patterns among the various user groups. This "snapshot" will

provide the baseline data from which future projections can be made.

Not only is the type of development, i.e. single-family residential, multi-family residential,

initiation, commercial, industrial or governmental, important, but consideration must also be

given to when and where development occurs.

E
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The best "blueprint" available for planning purposes is the Kinsman General Plan which we

adopted by the City Council on May 4, 1992. Kinsman has historically been a major hub for

transportation, commerce and government administration. More recency, Kinsman has been

experiencing growth in its recreational and residential sectors, due in part to increased gaming

activities along the Colorado River. Site-specific commercial and industrial potential is also

being nurtured through concerted efforts of the Mayor, City Council, the Kinsman Resource

Group, the Kinsman 2005 Group and the Chamber of Commerce. Some of this new growth

may be water-use intensive. In addition, efforts in business retention are also underway

Consumption patterns for existing businesses have been quantified as part of this study.

At mc City's Industrial Park near the Kinsman Airport, there are no real water intensive

users currently. Based on information provided by the Airport Authority, there are

approximately five employees, per acre, on average spread over the already developed 500

acres. Build-out of the remaining 2500 acres is anticipated to occur between 2003 and 2010

The type of future development will be consistent with the light manufacturing and distribution

focus now in place. Some heavy manufacturing is possible, if environmentally acceptable. Air

traffic safety is a critical consideration 'm development location. Activities that impair visibility

or attract birds are not conducive to siting at the Industrial Park.

Other potential land use in proximity to the Industrial Park, but not necessarily tied to the

Park itself, includes possible construction of a hotel/convention center/golf course complex

This type of use is water intensive, but ~does provide the opportunity for reclamation of

wastewater. Turf irrigation needs can be met with reclaimed water. Other wastewater uses

could include: tire suppression, 'mdustdal cooling and construction-related compaction and dust

l
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5 control. Separate gray water systems would be required, however. Currently, there is no state

I"
a

or local authorizing legislation which provides comprehensive governance of grey water system

w
construction and operation. Enabling legislation may be required, if an aggressive reuse

program were implemented.

9 The success of the General Plan is reflected in not only the desire to attract new industrial

g
8

and commercial development, but also, in die acknowledgement that retention of existing

businesses is an equally important element. The current consumption patterns

5* of Kinsman's non-residential sector reflects a stable, and not real intensive, water usage.

5
Given current and planned commercial and industrial activity, expanded retail trade is

expected. This, in tum, will affect the residential demographics. Newer single-family

I
residences will be built, with more modem, water using appliances (garbage disposals, water

5
l n

softeners/purifiers, washers) and amenities (swimming pools, spas and increased landscaping) .

The city, through its General Plan, has created a "vision", or "image", for die future which

is manifest in a low density urban form that is sensitive to due environment.
4

Even though the General Plan is for the period 1990-2010, this Water Resources Study

extends its projections out to 2095. Exhibit 2-12 presents, in five year increments, population

projections for the City at one 1.0%, 2.8%, 4.0% and 5.0% levels.

LAND USE ALTERNATIVES

The various land use alternatives will depend on the factors which are itemized in the

General Plan: mountains and flood zones, in frastnxcture (water, sewer and streets) location,

3
1

I
restricted access to areas east of the railroad tracks. old subdivisions and standardized lots and

I 2-9
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Interstate 40.

Population projections, coupled with land use acres, will provide the necessary consumption

patterns and maximized demand parameters. At build-out, it is projected that the planning area

"maximum potential population" will reach 325,086. It is prudent methodology to subtract from

this figure, per acre development that is expressly set aside for streets, roads and rights-of-way

requirements. This reducion is estimated to be ten percent (10%), or 32,509. For water

resources planning purposes, the build-out population maldmum population is 292,577. Various

population growth scenarios were calculated using percentage increases consistent with the

General Plan.

The City's criteria for development focuses on prime retail, commercial clusters,

continuation as a governmental center and recreation. Water usage analysis was completed for

each of the specific activities.

ADDITIONAL LARGE WATER USERS ADDED TO THE SERVICE AREA SHORT-

TERM.

In October of 1992, the 156 unit Copper Ridge Apartment Complex came on-line. This

facility will provide excellent insight as to multi-family residential water usage in die short-tenn.

The new Kinsman High School is scheduled to open in August of 1993. Student enrollment is

estimated to be 800 initially, and over 1400 at build-out. Wal-Mart is planning to construct a

retail facility, which is scheduled to be open for business in the fd1 of 1993. Depending on the

type of inventory, stock and sen/ice provided, this may be a large water user. Anticipated spin-

off development around Wat-Mart can be expected.

s
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I
Within die next three years, another nine holes will be added to the Kinsman Municipal Golf{'

Course. As previously mentioned, an eighteen hole golf course could be constructed as part of

.r
r

s

a resort/convention center complex.

f '

CONSUMPTION AND WATER DEMAND ALTERNATIVES
I»

(

case, midline-case approach.

?

ft

In determining the various consumption alternatives, this study has used a worst-case, best-

Distribution/delivery system improvements, conservation,

augmentation and reuse are all components of a comprehensive plan. The consumption

alternatives thus developed were based on the aforementioned growth alternatives of 1.0%,

2.8%, 4.0% and 5.0%. They were applied against die following gallons per capita per day
t`
i (GPCD) factors:

l
J'
a

5
173 GPCD This is the current consumption rate of the City, and could be maintained

if no changes were made in consumer or land use compositions.

190 GPCD This is time "worst case" consumption alternative of the City, which is a ten

\

percent increase over existing consumption.

147 GPCD This is the "best case" consumption alternative of die city, which is a fifteen

percent decrease from existing consumption.

156 GPCD This is die "next best case" consumption alterative of the City, which is a

ten percent decrease from existing consumption.

Methods for achieving these conservation levels will be presented 'm Chapter Five of this report.

4
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Exhibit 2-12 presents the cumulative overdraft of the groundwater for each of these

alternatives. As presented in Chapter Three, the City has over 4.5 million acre feet of

groundwater available from the upper Hualapai Basin. Assuming, as a policy decision, Me City

does not wish to exceed 3.0 million acre feet of overdraft, the groundwater supply is sufficient

for all growth alternatives, assuming some conservation is achieved at the 4.0% and 5.0%

growth rates. The rationale for this decision is that sound water resource management dictates

that the Kingman groundwater supply should not be totally depleted. The 1.5 million acre feet

balance can be used as a reserve or emergency supply should planning circumstances dictate a

response other than what is developed from divs study. In addition, water quality concerns and

energy related costs of pumping from lower depths are factors which would support the notion

that the City should not plan, under normal conations, on utilizing dl 4.5 million acre-feet

available. Volume II of this report includes, in tabular form, all of the information used to

develop this graph and analysis. The sixteen models included in this appendix present annual

growth through the year 2093, the amount of water required based upon each GPCD, the amount

of recharge occurring as a result of this water usage, and the cumulative overdraft on an annual

basis. It should be noted that maximum build-out of the City, as deEmed by die general plan

is not achieved by 2093 if the growth rate is only one percent. For the other growdl models

the mavdmum build-out is achieved, and population is held constant after that time.

It should also be noted that additional groundwater could be developed for use within the

planning area from other balms or sub-basins. The Sacramento Basin and Lower Hualapai Basin

are good examples. Future City planning activities can include examination of these other

potential sources and related cost comparisons.

q
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CHAPTER THREE

GROUNDWATER ANALYSIS

GROUNDWATER ANALYSIS STUDY METHODOLOGY

At die present time the City of Kinsman is entirely dependent upon groundwater as its

source of supply for its potable water system. The following objectives were established in

studying the adequacy and characteristics of this water source:

the location of groundwater as an existing and potential source within die planning

area.

the quantity of groundwater accessible to die City for current and future needs.

the quality of groundwater accessible to the City for current and future needs.

The groundwater analysis phase of this project was performed by Kenneth D. Schmidt and

Associates, Dr. Schmidt is the principal author of die resulting report. The report is appended

in its entirety as Appendice A to this report and the reader is directed to that document

accordingly. Some of the maps and diagrams in die report have been reduced to facilitate

production and copying of this report. Original size documents have been provided to the City

of Kinsman staff, and should be referred to where detail is desired.

It should be noted that Dr. Schmidt's analysis of this topic is based upon a review of the

reports and field investigations of others. It is generally recommended that die conclusions made

in dlis report be subsequently validated with field investigations as the need for additional water

supplies arises.

3-1
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4 SUMMARY OF GROUNDWATER ANALYSIS REPORT
1*
2

F

r

The following critic observations from the Schmidt report are made:

City pumping of groundwater has averaged about 4,600 acre feet per year since 1985.

Non-City pumping of groundwater averages about 400 acre feet per year.

Total groundwater pumping averages 5,000 acre feet per year.

Return to recharge groundwater (from sources such as percolation of effluent) is

estimated at 1,000acre feet per year.

The net overdraft of the aquifer is thus 4,000 acre feet per year.

The average drawdown of the aquifer has been about one foot per year.

There is approximately 4.2 million recoverable acre feet in the aquifer.

If the population were to remain the same as at the present (approximately 26,000),

there is a sufficient groundwater supply for over 1,000 years at the current drawdown

rate.
e

'g

I

L

The available groundwater above 1,000 feet is of a sufficient quality for domestic

purposes.

The available groundwater below 1,000 feet may require a certain level of treatment,

especially for chromium removal.

Sufficient supplies ezdst in the Upper Hualapai Valley. It was not recommended that

the City consider obtaining supplies from the Sacramento Valley at this time.

a WELL DATABASE ANALYSIS

111 addition to the aforementioned groundwater analysis, a review as madeof all Kinsman

l

3-2
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area wells registered with the Arizona Department of Water Resources. This analysis revealed

that 148 non-City wells are located within the City limits and/or project planning area. A

complete listing of dies wells is presented 'm Appendix B of this report. The user composition

of these wells is as follows:

Usage Type Number

Domestic 106

Irrigation/Agricultural 14

Livestock 15

Industrial 7

Other 6

A graph presenting this information is included as Exhibit 3-1. This analysis is made based

upon the classifications made by the Arizona Department of Water Resources, no attempt was

made to verify the existing actual uses of dies wells. Further, the existing production status

of these wells, but an analysis can be made based upon the usage characteristics of water

customers metered and served by the City's water system. This analysis is segmented into

domestic wells and all other wells:

Exempt wells 69% of the registered wells are classified by the Arizona Department of

Water Resources as "exempt", their production capacity is rated at 35 gallons per minute

or less. Exempt well production is assumed to be at a level consistent with single family

residential connections within the City's utility system. Based upon discussions with

Bureau of Reclamation staff, exempt well production should be increased by 25% to

compensate for additional external initiation usage which typically occurs by these users

3-3
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Therefore, total annual usage by these wells is estimated to be 74 acre feet at the present
|
I

mc. i
Non exempt wells There are 52 wells which are not City wells and not exempt/domestic

Total annual usage by these wells is estimated to be 300 acre feet at the presentwells.

time. i

The usage by these wells is included in the non-City pumping analyzed 'm Dr. Schmidt's report.
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CHAPTER FOUR

WATER RESOURCE ALTERNATIVE DBVELOPMENT

In addition to groundwater, the City has other alternatives to meet its long-term water

resources needs:

Direct Usage of Colorado River allocation

Exchange Usage of Colorado River allocation

Effluent Reuse

Effluent Recharge

Stormwater Recharge

DIRECT USAGE OF COLORADO R1VER ALLOCATION

The City has an allocation of 18,500 acre feet annually of Colorado River water.

The direct use of the City's Colorado River allocation has been studied on numerous occasions.

Two of these studies were used to base projections 'm this section:
r

Kinsman Project Report by the United States Bureau of Reclamation (April 1971). This

4

report developed alternatives for constructing a water delivery system from the Colorado

River east to Kinsman.

Kinsman/Halite Processing Co. Final Environmental Assessment by the TranAm Energy

Group (January 1991). This report developed adtematives for constructing a water

delivery system from Lake Mead south to Kinsman.

Existing Four Comes Pipeline An additional alternative was also considered. The city

4 -1
1
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was approached by the Four Corners Pipeline Company (which is a subsidiary of Adar tic

Richfield) regarding the potential use of their 16" gas line for water delivery purposes

Treatment Plant Costs

Regardless of the method of transport, ColoradoRiver water will require treatment before

it can be used by the City 'm its potable water system. To fully utilize the 18,500 acre feet

allocation, a treatment plant with a capacity of twenty million gallons per day is required. Based

upon the costs of similar plants constructed to utilize Central Arizona Project water, as well as

Engineering News Record estimates, this facility will require a capital expenditure of $40

million. For comparative purposes, it is assumed that debt will be required for this expenditure

and that a twenty year repayment will be required.

Average annual debt payments would be approximately $3.6 million.

As a practical matter, the City would be unlikely to construct all of the capacity inidally

Instead, the plant would probably be constructed in two ten million gallon per day increments

Five million gallons per day would be required immediately, with die remaining five million

gallons from the fist increment reserved for future growdi and pealing. The remaining ten

million gallons would be required in ten to fifteen years.

Treatment plant operating, maintenance and replacement costs average around $0.30 per

thousand gallons at the present time or approximately $98 per acre foot.

Lake Mohave/Highway/Kingman Pipeline

As presented 'm Exhibit 4-1, this transportation alternative requires a capital expenditure

4-2
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Cost Estimate

3€
Kingman Water Adequacy Study
0318-4_0304472

g Lake MohavdHighwayIKingman Alignment Current 20-Cities ENR : 5085 (12/92)

E
I'

If
gal

8

Description
36" CML&C Steel Pipe, Ripping (1)
36" CML&C Steel Pipe, Blasting (2)
36" CML8¢C Steel Pipe, Trenching (3)
Intake Tunnel, 6' Die. Coner. Lined (4)
intake Chlorination Facility (5)
Intake Pumping Station (6)
Pumping Plant No. 2
Pumping Plant No. 3
Pumping Plant No. 4
Pumping Plant No. 5
Pumping Plant No. 6
Pumping Plant No. 7
Pumping Plant No. 8
Pumping Plant No. 9
Pumping Plant Surge Tanks
Union Pass Tunnel, 6' Dia. Conch. Lines
Union Pass Regulating Reservoir (7)
Electn'cal Transmission Facility (8)
Rights of Way (9)

Number
19_000
29,000

100.000
50
1
1
1
1
1
1
1
1
1
1
9

7,962
234.000

9
35.9

U n i t Unit Cost
If $125
If $145
If $141
If $720
is $115,000
is $565,404
is $1,083,368
Is $1,007,284
is $1,354,678
Is $1,140,848
Is $864,179
is $1,537,945
is $1,511,317
Is $1,094,880

$20,222
$720

$0.87
$206,000

$5,000

ENR
20-Cities

3800
3800
3800
3500
3800
3800
3800
3800
3800.

. 3800
3800
3800
3800
3800
3800
3500
3800
3600
4525

Adjusted
Unit Cost

$170
$190
$190

$1,020
$153,890
$756,600

$1,422,950
$1 ,347,910
$1,812,770
$1,526,630
$1 , 156,410
$2,058,010
$2,022,380
$1 -465, 120

$27,060
$1,020
$1.20

$290, 980
$5,620

Extended
Cost

$3,230,000
$5,510,000

$19,000,000
$51,000

$154,000
$757,000

$1 ,423,000
$1,348,000
$1 ,813,000
$1 ,527,000
$1 ,156,000
$2,058,000
$2,022,000
$1 ,4»5,000

$244,000
as, 121 ,000

$281,000
$2,648,000

$202,000

Subtotal: $53,010,000

fL

J

NOTES
(1) JMM Overland Construction Unit Cost, 8 ft Trench, Ripping/Excavating
(2) Estimated from JMM Overland Construction Unit Cost, 8 ft Trench, Ripping/Excavating
(3) JMM Road RNV Construction Unit Cost, 8 ft Trench, Pavement Removal/Replacement
(4) KJ/DRD Memo on Jacked, Bored, Tunnefed Casings, 9/85
(5) Escalate Well-Head Chlorination System to Design Flow
(6) JMM Water Pumping Station, Medium Complexity, Single Stage Construction
(7) JMM Steel Reservoir Cost Curve
(8) BOR Study Average Unit Cost Escalated
(9) BOR Study Average ROW Cost Escalated
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of $53 million. Including the water treatment facility, this would result 'm the following capital

expenditure:
4

Pipeline

Treatment Plant

Engineering

Bond Issuance

I

Total I

$53,000,000

40,000,000

9,000,000

9,000,000

$111,000,000

Annual debt service on this total project cost would be approximately $9.8 million, or a cost of
1

l

I

$530 per acre foot annually for a twenty year period.

Pumping costs for this alternative will be approximately $90 per acre foot annually. As

previously discussed, operating costs will be approximately $98 per acre foot. Therefore, the

total annual costs of this alternative will be $718 per acre foot.

f

u

E

Lake Mohave/Duvall/Kingman Pipeline

As presented in Exhibit 4-2, this transportation alternative requires a capital expenditure

of $61 million. Including the water treatment facility, this would result in the following capital
9

expenditure: I
Pipeline

Treatment Plant
1~
iEngineering

Bond Issuance I
I

Total

361,000,000

40,000,000

10,000,000

10,000,000

$121,000,000

4-3
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Gr>gman Water Adequacy Study
03184-0304-072

Lake NlohavelDuvall CorpIKingman Alignment Current 20-Cities ENR = 5085 (12/92)

Number
78,000

117,000
50
1 .
1
1
1
1
1
1
1
1
1
g

7,962
234,000
234,000

9
35.9

Units Unit Cost
If $125
If $145
If $720
is $115,000
is $565,404
is $1,063,368
is $1,007,284
Is $1,354,678
is $1,140,848
is $864,179
is $1,537,945
is $1,511,317
is $1,094,880

ea $20,222
If $720

gal $0.87
gal $0.87
mi $206,000
ac $5,000

Eh"R
2043895

3800
3800
3600
3800
3800
3800
3800
3800
3800

.3800.
3800
3800
3800
3800

. 3600
3800
3800
3500
4525

Adjusted
Unit Cost

$170
$190

$1 ,020
$153,890
$756,600

$1 ,422,950
$1 ,347,910
$1,812,770
$1 ,526,630
$1 , 156,410
$2,058,010
$2,022,380
$1,465,120

$27,060
$1 ,020
$1.17
$1.17

$290,980
$5,620

Extended
Cost

36" CML&C Steel Pipe, Ripping (1 )
36" CML84° Steel Pipe, Blasting (2)
Intake TUnnel, 6' Dia. Cone. Lined (3)
Intake Chlorination Facility (4)
intake Pumping Station (5)
Pumping Plant No. 2
Pumping Plant No. 3
pmniiia :glam No. 4

Plant No. 5
PuI§pin§p1ar»f No. e

Plant No. 7
Plant No. 8

Elih1PinQ Plant No. 9
PUrpivins Plant Surge Tanks
Union Pass Tunnel, 6' Dia. Cone. Lines
Union Pass Regulating Reservoir (6)
Saar. Valley Regulating Reservoir (6)
Electrical Transmission Facility (8)
Rights or Way (9)

$13,260,000
$22,230,000

$51,000
$154,000
$757,000

$1 ,423,000
$1,348,000
$1,813,900
$1,527,000
$1,156,000
$2,058,000
$2,022,000
$1,465,000

$244,000
Se, 121 ,000

$274,000
$274,000

$2,e48,ooo
$202,000

Subtotal: $51,027,000

(1) JMM Overland Construction Unit Cost, 8 ft Trench
(2) Estimated for 7 ft Trench, Based on (1 )
(3) KJ/DRD Memo on Jacked, Bored, Tunneled Casings, 9/85
(4) Escalate Well-Head Chlon'nation System to Design Flow .
(5) JMM Water Pumping Station, Medium Complexity, Single Stage Construction
(6) JMM Steel Reservoir Cost Curve
(8) BOR Study Average Unit Cost Escalated
(9) BOR Study Average ROW Cost Escalated

.4
a

\
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Annual debt service on this total project cost would be approximately $11.4 million, or a cost

of $616 per acre foot annually for a twenty year period.

Pumping costs for this alternative will be approximately $100 per acre foot annually.

As previously discussed, operating costs will be approximately $98 per acre foot. Therefore,

the total annual costs of this alternative will be $814 per acre foot.

r

1
i

Lake Meade/Kingman Pipeline

As presented in Exhibit 4-3, this transportation alternative requires a capital expenditure

of $84 million. Including the water treatment facility, this would result in the following capital

I
i

expenditure: I
1

Pipeline

Treatment Plant i
!

Engineering

Bond Issuance

$84,000,000

40,000,000

12,000,000

12,000,000

$148,000,000

Annual debt service on this total project cost would be approximately $13.1 million, or a cost

Total

I

l

1
of $708 per acre foot annually for a twenty year period.

Pumping costs for this alterative will be approximately $70 per acre foot annually. As

previously discussed, operating costs will be approximately $98 per acre foot. Therefore, the

total annual costs of this alternative will be $876 per acre foot.

t

3

l~
IExisting Pipeline Analysis

The City was approached by a company which owns an existing 16 inch pipeline from

4-4
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1
-.8 Cost Estimate

l»Gngman Water Adequacy Study
0318-4-0304-072i

I* Lake MeadlRed Lake Salt CavemlKingman Current 20-Cities ENR = 5085 (12/92)

i

z

g

Units
If
If
If
Is
Is
is
is
is

gal

4'

Description
36" CML&C Steel Pipe, Ripping (1)
35" CML&C Steel Pipe, Blasting (2)
Intake Tunnel, 6' Dia. Cone. Lined (3
intake Chlorination Facility (4)
intake Pumping Station (5)
Relift Pumping Station No. 1
Relight Pumping Station No. 2
Relift Pumping Station No. 3
Regulating Reservoir (6)
Electrical Transmission Facility (8)
Rights of Way (9)

Number
228,000
98-000

100
1
1
1
1
1

250.000
62

80.8

Unit Cost
$125
$145
$720

$720,000
$1 =319,717
$1 | 149,893
$1 , 156,296
$1.246,775

$0.65
$206=000

$5.000

ENR
2043485

3800
3800
3600
3800
3800
3800
3800
3800
3800
3600
4525

Adjusted
Unit Cost

$17O
$190

$1,020
$963,470

$1,765,990
$1 ,538,740
$1 ,547,310
$1,558,380

$0.87
$290, 980

$5.620

Extended
Cost

$38,780,000
$18,620,000

$102,000
$963,000

$1 ,76S,000
$1 ,539,000
$1 ,547,000
51,568,000

$218,000
$18,041 ,000

$454.000

Subtotal: $83, 678. O00

I
I

f

NOTES
(1) JMM Overland Condruction Unit Cost, 8 ft Trench
(2) Edimated for 7 ft Trench, Based on (1 )
(3) KJ/DRD Memo on Jacked, Bored, Tunneled Casings, 9/85
(4) JMM WV\fI'P Chiorination Cost Curve
(5) JMM Water Pumping Station, Medium Corpse>dty, Single Stage Construction
(6) JMM Steel Reservoir
(8) BOR Study Average Unit Cost Escalated
(9) BOR Study Average ROW Cost Escalated

E
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the Colorado River to the Kinsman area. The company proposed transporting water to the City

on a per gallon based charge of $0.01. The following additional capital expenditures would be

required:

Treatment Plant $40,000,000

Engineering 4.000.000

Bond Issuance 4.000.000
I

Total $48,000,000

Annual debt service on this total project cost would be approximately $4.5 million, or a cost of

$243 per acre foot annually for a twenty year period. However, to compare this alternative with

odder alternatives, die per gallon tariff paid to the pipeline company should be considered, This

tariff is approximately $3,260 per acre foot, resulting in total costs of $3,500 per acre foot

!
annually.

Pumping costs for divs alternative are included in the tariff. As previously discussed,

operating costs will be approximately $98 per acre foot. Therefore, die total annual costs of this

alternative will be $3,598 per acre foot.

It should be noted that this alterative has capacity limitations, and that all of the City's

allocation cannot be transported through die pipeline. It is estimated that only 3,500 acre feet

per year could be received, leaving the remaining 15,000 acre feet unused.

i
I

I

4-5
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f EFFLUENT REUSE

g

I

The City of Kinsman operates two wastewater treatment plants. The Hilltop Wastewater

Plant has a new design capacity of 2 MGD, with an average daily f low of 1.11 MGD and a

peak daily flow of 1.50 MGD. The Downtown Wastewater Plant has a design capacity of .52

MGD, with an average daily flow of .35 MGD and a peak daily flow of .42 MGD. Population

growth and increased industrial and commercial activity will dictate how much addition sewer

E capacity is needed and when. An evaluation study was completed by John Carollo Engineers

6

in September of 1991 related to the Hilltop facility. The purpose was to "determine the most

feasible plan to expand and upgrade die Hilltop WWTP to continue to provide wastewater

I
treatment to die growing population at a reasonable cost, while meeting State and Federal

regulations for environmental protection", including:

i
L
E

National Pollutant Discharge Elimination System (NPDES);

Arizona Water Quality Standards for Surface Waters (numbered as AAC Title 18,

Chapter 11, Article 2);

Arizona Water Quality Standards Act (AAC Tide 18, Chapter 11, Article 4);

Arizona Regulations for the Reuse of Wastewater (ACC Title 18, Chapter 9, Article 4),

Arizona Groundwater Management Act (Senate Bill 1001, Thirty-Fourth Legislation,

Fourth Special Session, 1980);83
Arizona Requirements for an Artif icial Groundwater Recharge Project and an

Underground Storage and Recovery Project (House Bill 2209, Thirty-Seventh

Legislature, Second Regular Session, 1986), and,

Arizona Environmental Quality Act (ARS Title 49, Chapter 2, House Bill 2518, Thirty-

4-6
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I

Seventh Legislature, Second Regular Session, 1986).

E
Treated wastewater (effluent) can be utilized to augment ezdsting groundwater and surface

water supplies. Municipal direct use options include irrigation of hxrf facilities, fire suppression ,
Y

construction compaction and dust control, and industrial cooling. Environmental enhancement

could be promoted through wetlands development utilizing effluent as the resource supply.

Hilltop WWTP Evaluation

The aforementioned John Carollo Engineers 1991 report on the Hilltop Wastewater

Treatment Plant presented detailed recommendations regarding die treatment and disposal of

effluent. Extracts from that report are included in Volume II to this report. The city has the

I

following alternatives for effluent disposal:
4

initiation

evaporation

percolation

recharge

underground storage and recovery l
I

To the extent that any of these disposal methods immediately reduce the City"s usage of

groundwater, they should be given priority consideration. Thus, while the City's new

percolation and recharge facility is a viable short-term alterative for effluent disposal, the City
1

may wish to consider other alternatives which involve the reuse of effluent. The above 4

4-7 1
8
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f
mentioned John Carollo Report concluded that the recommended alternative consist of aerated

3
8

la

V

lagoon secondary treatment followed by wetlands terNary treatment, with rapid infiltration

disposal , sized to the design year (2011) capacity of 3.0 MGD. The city will derive recharge

benefits from the percolation of this effluent, given the advanced treatment process being

employed. As operational data is generated and analyzed, actual treatment capacity will be

established. Based on the capacity, additional recharge potential may be realized. A key

element of recharge development is the cost comparison between recharge itself and any direct

g reuse options.

I
Effluent Reuse

I

g

It is possible to develop an effluent supply from the Hilltop facility and run a reuse line back

into the Industrial Park area for industrial cooling, construction and irrigation purposes. If the

resort/convention/golf course complex is constructed, then part of that site-specific water budget

could be fulfilled with effluent. Using the existing municipal golf course water use as an

example, 400 to 600 acre-feet per year would be needed. This reuse option is not cost-effective

unless the site-specif ic demand is suff icient to justify the investment for the requisite

infrastructure. The cost-effectiveness determination could change, however, if funding sources,

F other than water and sewer fees, were made available. These sources could include a water

E
resource development fee or funds derived from an exchange agreement. Depending on due

type of activity widlin the Industrial Park itself, and/or, if the resort/convention center/golf

g course facility is build in proximity to a contemplated return line, direct reuse is viable prior to

the 2011 design fear target.

8 4-8
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Given the fact that the supply and demand curves do not always match, there would be an

effluent storage requirement so as to meet peak demand during the rondos of June, July, August

and September. Increased sewer Hows have been quantified during the these months, due to

Kinsman's summer tourism trade. Effluent use during the fall and winter months can be

earmarked for overfeeding purposes, if requirements exist. Based on die vacuous development

scenarios 'm the General Plan, the conclusion reached is that there will be some direct use

opportunities for effluent beginning around the 2011 timeframe. Opportunities could be limited

however, due to the expense incurred of developing the resource and the distance between

treatment facilities and potential end-users.

The City, as a matter of development strategy, wants to avoid a proliferation of package

wastewater plants. The preferred approach is to match plant expansion with those end-users who

can utilize the effluent in order to displace groundwater.

If the City were to actively pursue effluent reuse, the following criteria should be noted

the fruit.

orchard crops can be initiated if the treated effluent is not directly applied to

Use of treated eff luent directly on crops intended for human

consumption is prohibited.

non-edible crops (such as alfalfa) can be irrigated with treated effluent. Also

pastures can be irrigated if standing ponds do not result.

landscaped areas (such as cemeteries, medians and golf courses) can be

irrigated if properly posted. Spray irrigation should occur at times when facilities
q

are not in use.

4-9
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1
I

parks, school grounds, adiletic fields and playgrounds can be irrigated, with

similar posting restrictions applied.

RECHARGE OF EFFLUENTI
In addition to the recommendation in die John Carollo Study which provides for sewer

g' capacity and disposal through 2011 and the direct use options that begin to occur during that

same timeframe, the City can also pursue a program to recharge its effluent for future use and/or

aquifer rehabilitation.I.
The State passed enabling legislation in 1986 that allows for the recharge of treated

8

wastewater. Quality standards are established in order to protect the groundwater aquifer from

contamination, in that the goal is to have the water suitably treated and be further enhanced in

quality from the natural processes of the recharge itself. The water quality concern is

paramount. There have been several successful effluent recharge projects carried out throughout

the state. As previously indicated, with the Hilltop facility utilizing new rapid iniiluation basins,

recharge is already occurring.

8
Costs of Effluent Reuse

E The costs of effluent reuse were identified by John Carollo Engineers, and are presented

in Exhibit 4-4. These costs are for a 3.0 MGD treatment and reuse system, or approximately

3,300 acre feet annually. The annual debt service on these costs are $1.2 million. Thus, the

capital cost per ogre foot is $364 per acre foot for effluent reuse.

4-10



STORM WATER RUN-OFF AND FLOOD WATER CAPTURE

Due to time extremely poor quality of the storm water run-off and flood water, a

I
I

z
I

determination was made that the cost of storage and treatment is too high for any viable program

to be developed which would utilize dis water directly. In addition, given the average annual

rainfall of eleven inches, per year, the resource itself would be limited, at best.

There is a limited possibility for detention and percolation of run-off for recharge purposes.

Low-cost impoundment of storm water can be constructed. It should be tied directly into

generation of flood control benefits so as to maJdmize die return on dollars spent. If monies

became available, this limited' option for recharge could be pursued.

éi

I

EXISTING GROUNDWATER DEVELOPMENT
I

A continuing source of groundwater should be maintained from the wells located in the

downtown area. The depth to groundwater has changed very little from the time these wells

8

8
were first drilled to supply steam engines owned and operated by the Santa Fe Railroad. The

i
I
I

quality of this water is very good, and the cost of pumping is relatively inexpensive.

Rechargeability may be better due to the spring-fed nature of the sub-basin. New wells can be

drilled in the downtown area in order to service related growth.

It is extremely important that the hydrogeology studies used in estimating both the short-

term and long-term availability of groundwater supplies in die Hualapai and Sacramento Basins

be validated with intensive field work, including test drilling for production potential and quality

affirmation. Kinsman must have site-specific plans for additional groundwater development in

its capital improvement project program. Coordination between city staffand die hydrogeology

4

8
L

1
3

1,
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f

I
consultants is essential.

I
I
I

In addition, the City must ensure dirt privately-owned wells are inventoried when either

drilling or abandonment occurs. The reason being is that the city has a vested interest in

malting sure that non-municipal groundwater pumping is monitored to determine whether adverse

impacts may be occurring. In the case of a private well being abandoned, subsequent use of that

well for dumping or other unlawful disposal could jeopardize water quality. Proper capping of

an abandoned well is also necessary for safety reasons. Under the laws of the State of Arizona,

there are formalized well drilling and registration requirements, as well as abandonment

provisions. It is recommended that Kingman consider adoption of local ordinances which

I
I
I
I

supplement state law, so as to protect the public.

I
I
I
I
I

I
I 4-12
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CHAPTER FIVE

WATER CONSERVATION PLAN

I
I
I

Whereas supply management is the first half of the water resources equation, demand

management is die second half. Conservation of our natural resources is receiving high profile

national attention. The City has already developed an environmental sensitivity, as reflected in

stated goals and policies, and should be commended for this attitude. IGngman will have a great

influence over water demand by virtue of its land use planning and level of aggressiveness in

the types of programmatic reductions through conservation that can be cost-effectively

implemented .

The City has been notified dirt both the Bureau of Reclamation and die Arizona Department

of Water Resources will require that a comprehensive conservation program be developed and

adopted. Future allocation related decision-maldng and water adequacy determinations will

depend, in part, on the quantification of water savings dirt can be generated from conservation

4,
efforts. In addition, Kinsman officials want a stand-alone document dirt can be used to amend

the building code regulations now 'm place.

I
I
I
I
I
I
I
I
|

Under the Bureau's proposed regulations for administering entitlements to Colorado River 4 J#

I
L
4
f c

l *Water, Section 415.19, it is stated drat "given the arid environment 'm the Lower Basin and the 4

/

.r
,~* L

#I
.

$ 44
q

_ . L

.r
ea- :

increasing demands for water within the three states (alluding once again to Arizona, California,

and Nevada), it is critical for all entitlement holders to employ reasonable conservation"n,j

practices." Existing regulations, such as Title 43 Code of Federal Regulations (CFR) part 417,4*

entitled "Procedural Methods for Implementing Colorado River Water ConservatioN Measures a4
1*

8
533;
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4
i
5*

1

4
K

2

with Lower Basin Contractors and Osiers," authorizes the Regional Director, under 43 CFR

417.2, to: "conduct such consultations with each Contractor as the Regional Director may deem

appropriate as to the making by the Regional Director of annual recommendations relating to

water conservation measures and operating practices in the diversion, delivery, distribution and

use of  Colorado River water, and to the malting by the Regional Director of  annual

determinations of each Contlactor's estimated water requirements for the ensuing calendar year

to the end that deliveries of Colorado River water to each contractor will not exceed those

E
f

In

?

r
I

reasonably required for beneficial use. " Ill addition, long-term water conservation plans shall

be required of all entitlement holders. Each plan shall address best management practices and

shall contain reasonable and economically feasible goals, measures, time schedules, and other

such information as may be required by regulation or law, and subject to review and approval.

The express goals of the federal program is to foster improvements in the efficiency of use and

management of water supplies provided by Reclamation and non-federa1 projects in order to:

8 a. provide a source of water to meet growing water needs for economic growth and

g
ii human consumption,

E.
b. improve °mstream flows for fisheries, wildlife, riparian habitat, and recreation;

c. improve and protect surface and ground water quality conditions through the

reduction of non-point and point sources of pollution,

d. improve die economics of water supply and use, and e. conserve energy.

State-required water conservation plans or guidelines can be used to satisfy federal

requirements. Conservation plans should be updated and evaluated for efficacy.

5-2
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PLUMBING CODE REWSIONS

On July 13, 1992, Governor Symington signed into law a bill to ensure that only water

efficient plumbing fixtures are sold, distributed and installed in Arizona. Effective January l

1994, statewide standards will limit the amount of water used in toilets, urinals, showerheads

faucets, evaporative coolers and decorative fountains. Waivers may be issues when devices

a. are not available

b. will be used in historic buildings

c. will cause a health or safety hazard

d. where there are other hardships.

Any non-conforming mixtures in stock as of the effective date may be sold and installed.

The enforcement process for this legislation recognizes the primary responsibility of local

building inspectors to enforce building codes. The Arizona Department of Water Resources

role in enforcement varies depending on whether the city or county chooses to enforce within

its boundaries. If the city or county chooses not to enforce the provisions, the state would

Enforcement would be directed against the manufacturer or company that brought the plumbing

futures/devices into the state and not against the local retailer or installer. Enforcement against

homeowners that install their own fixtures is specifically prohibited. Water savings will initially

be small, and then grow as new units come on line.

Willdan conducted a limited survey of the Kingman planning area to determine to what

extent area wholesalers and retailers already offer low-flow plumbing fixtures/devices and to

66



ascertain the levels of water conservation labeling. The results are contained in Exhibit 5-1.

There, most likely, will be efforts to repeal divs new legislation based on concerns about

governmental intrusion into homes and businesses, higher costs and performance reliability. A

number of local jurisdictions, such as Phoenix, Glendale, Tucson, Scottsdale and Nogales, have

already adopted 1ow-flow plumbing fixture ordinances. A11 performance and sanitary standards

are being met. Improvements in fixture technology and increasing market penetration have

resulted in even better performance and lowered costs. Other states have also adopted similar

legislation to Arizona (see Exhibit 5~2).

Notwithstanding the status of the state legislation, it is recommended that Kinsman adopt

the standards that are established in the current law dirough passage of requisite municipal

ordinances prior to January 1, 1994. In addition, due City should work widl Mohave County

to seek passage of parallel county ordinances. Passage of a local ordinance will better serve the

City in controlling water use and being better able to address the site-specific problems through

a variance procedure that becomes necessary when low-flow fixtures are not readily available.

Real world situations that may arise include:

a. low-flow handicapped fixtures are not widely marketed yet,

b. schools and other large public facilities with a need for vandal-proof fixtures may not

be able to be retrofitted,

c. production stoppages or shortages due to strikes, business climate changes, natural

disaster, etc. Could occur, and

d. other enumé1*atéd instances experienced by builders and developers.

<

f 4
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An example of die type of ordinance that should be considered is from the City of

Glendale, Arizona, and is included in Volume II of this report.

A new ordinance would amend Article VI, Sections 5-86, et. seq., of the existing City Code,

in which Uniform Plumbing Code provisions that govern construction are now the standard.

Section 5-158 is the only other water-wasting specific provision which addresses d'le escape of

water, it reads: "It shall be unlawful for any person to willfully or negligently permit or cause

the escape or flow of water from the Municipal Water System in such quantity as to cause

flooding, to impede vehicular or pedestrian traffic, to create a hazardous condition to such

traffic, to create a condition which constitutes a threat to the public health and safety, or to cause

damage to the public streets or alleys of the City of Kinsman. Each violation of this Section,

and each day on which a violation occurs, shall be considered a separate offense.ll

Section 5-158 should be retained and, obviously, enforced,

METER REPLACEMENT

A reoccurring problem for any service area is drat water meters, due to normal wear and

tear, develop inaccuracies as to usage. Industry-wide experience shows that, over time, meters

tend to run slower, thus reflecting lower water consumption dean is actually the case. This trend

not only results in lower water use reporting, but it also has an adverse impact on revenues,

since customers are not being billed properly for actual amounts used. As of thelast quartet'

program for approximately seventy percent (70%) of its service area accounts (see Exhibit 5=3) .

of 1992, the City has already embarked upon and completed a meter repair and replacement

This aggressive approach should be continued.
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CITY OF KINGMAN
NUMBER oF ROCKWELL SENSUS METERS IN SERVICE
As oF SEPTEMBER 1992

METER
SIZE

NUMBER
INSTALLED

34"

1 ll

7867

1 1/2"

211

811

411

641

TOTAL

108

56

78

16

10

1

8136

71
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PLUMBING RETROFIT PROGRAM

Depending on the level of funding made available, the City has two options for a retrofit

program. One option, is development of a low-cost program that would provide a package of

low-flow shower heads or flow Restrictors and toilet dams. Installation would be done by either

city staff, private contractors or the individual homeowner/business person. A contracted for

bulk purchase of the fixtures could be negotiated with Ute intent to obtain the lowest per unit cost

and best possible performance warranty. Costs for installation would vary depending on who

did the work. It is recommended that only dose iixmres installedprior to adoption by the city

of the existing Uniform Plumbing Code be retrofitted, since these are the highest water using

devices and this is where the greatest potential for savings can be realized. Through water

billing information, a determination can be made to quantify the number of units to be targeted

for retro-it. Based on previous experience in odler Arizona cities, expectations are that the

market penetration for the retro-fit program is approximately ten percent (10%). This would

be the goal in the fist year of implementation. The unit price, per retro-fit package, should be

less than twenty-five dollars ($25.00), subject to negotiations with the supplier.

The second option is a higher cost alternative which would entail a more comprehensive

retrofit program whereby the entire water using fixture itself would be changed-out, instead of

simply being modified as in the first option. For example, the pre-Uniformed code fixture

would be retrofitted with a fixture which meets the new state plumbing code requirements. The

rebate to the for time This
if

cost of the new fixture, or a end-user, would be paid by city. type

of program is expensive, if the level of participation is high. There have also been éciNcerns

raised with I`€g31'd to liability issues if City staff entered premises to do retry OutWork.

i
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TURF AND WATER AMENITY LIMITATIONS

Based on a number of studies conducted in response to requirements of the Arizona

Groundwater Management Act, the general conclusion has been reached that exterior water use

for landscaping is greater than interior water usage, except when large amounts of water are

used for industrial processing or cooling. In an effort to reduce landscape watering, several

municipalities have adopted turf limitation ordinances as part of their conservation programs.

Large turf facilities and water amenities, such as fountains should be discouraged. This

would obviously not apply to revenue generating commercial facilities such as golf courses.

The Cities of Scottsdale and Phoenix provide excellent examples of the type of programs that

can be implemented. Key features of their turf limitation efforts include: placement of specific

size and water use restrictions, requiring effluent use wherever possible, separate metering and

stiff surcharges if water use limits are exceeded. For example a city would limit the amount of

turf and high water use plants in new developments to no more than fifty percent (50 %) of the

landscapable area or ten percent (10%) of the net site size, whichever is less. Individual

residential lot turf restrictions can also be based on either a square foot or percentage of lot size

methodology.

EXTERIOR WATER SAVINGS PROGRAMS

Exterior water U88can be reduced by providing the necessary incentives or directives to

employ newer technology. Moisture sensors, sprinkler timers, drip and sub-surface initiation

systems, automatic leak detection and shut-off devices, are all available for both homes and

businesses. Ba$ed on the per unit cost of these types of items, due city may want tOprovide

5_7
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citizens with an incentive to purchase and install the latest in conservation technology, if costs

are high. The City of Glendale has experienced success with its rebate progxNm (see Volume

II). If per unit costs are lower than or comparable to items previously employed for outdoor

use, then a rebate is not necessary.

Consideration should also be given to adoption of a landscape conversion program which

would afford a homeowner or business owner die opportunity to convert from an existing high i
3
I

water using landscape to a lower water using alternative. Given the expense involved with

landscape conversion, a rebate incentive is recommended. Again, die City of Glendale has an

'excellent program to reference. 1

i

NEW RATE STRUCTURE

5

i
1

I

It is always difficult for a rnunicipd provider to increase utility rates for any service (water, f
I

sewer, sanitation, etc.) due to the political response from ratepayers. Well-run utilities can 1

I
3E
t
I

show that overhead and administrative costs are being kept to acceptable levels. Nonetheless,

rate increases are inevitable as the cost of delivering the service to the customer increases. It
g

3

8

1

is important that customers are educated as to the ever-increasing costs of delivering water 9

jg

_l
a
1

service. Infrastructure must be constructed, operated and maintained. New federal and state

environmental mandates have been adopted and must now be met. Of immediate concern will
i
f

be requirements promulgated as part of the reauthorizations of the Clean Water. Act, the Safe
r

8
i

Drinking Water Act and the Endangered Species Act. As inflation occurs, the water` pMeyor,

as a "consumer", itself must pay higher costs for material, labor and utilities. Finaniiifi costs -.

I

E

rise as interest rates increase. Reserve or contingency funds are necessary so that émergencies a
3
5,

5
5-8 3.
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or unexpected events can be responded to. A11 of these factors influence what the customers pay

for water delivery service. There needs to be full-cost recovery, otherwise the utility operates

with a deficit or must be financially underwritten or subsidized by money from the general fund

or tax revenue.

The rate structure must be balanced in such a way to ensure full cost recovery, to promote

conservation, and to allow for quality, future growth to occur. The cost burden of expansion

will be shared by growth, as it occurs, as well as, current ratepayers who continue to use the

existing resources base. The key is how due system users respond to f inancia l

inducements/lmcentives.

Water systems typically establish one of the following water rate structures:

Flat Rate - all customers are charged the same amount regardless of the actual volume

of water used.

Declining Block Rate - customers are charged progressively lesser amounts per billing

unit of water as an increased volume of water is used.

Uniform Rate .. the price of each billing unit of water is the same regardless of the level

of consumption.

Inverted Block Rate - An increasing price is applied to each succeeding block of usage

or billing unit of water above some predetermined level or levels (this is the

predominant structure used by many Arizona municipal water purveyors for single family

Excessive Averéi§e Rate - similar to the inverted block rate, but individualized for each

residential customers) .

custcrgér. "The customer is charged a surcharge when usage exceeds a historical average.

5-9

75



Combination Rate - allows for several different structures to be used for each customer

category.

The inverted block rate and the excessive average rate are generally recognized M the most

effective means for encouraging water conservation. Kingman's water billing is based on an

inverted block rate system (see Exhibit 5-4). Since the City already has a solid billing system

in place that promotes conservation, consideration should be given to excessive average rate

surcharges on accounts that have abnormally high water use not attributed to specific one-time

events or explainable circumstances such as the CElling of a swimming pool, overfeeding or

establishing roots for new landscaping, etc.

WATER TI-IEFT/LEAK DETECTION

After the City has evaluated its water production, billed water and unbilled water use

figures, the difference, if any, reflects an unaccounted for total. Industry standards dictates that

this "loss" should be no more than ten percent (10%). This can be attributed mainly to system

leakage, since water mains rarely remain absolutely leak proof over time. There may also be

situations where water theft is occurring. In checking the City's records for the past five years,

the unaccounted for percentage has averaged less than eight percent. This is a solid track

record. Nevertheless, there may isolated, site-specific losses Mat the City has identified as a

possible problem. If this is the case, scrutiny of the water delivery system in the identified area

should be conducted to determine if line loss exceeds the norm. A water audit, conducted by

a specialist in system evaluation, should be considered. A key consideration is the knowledge
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that lost revenue from water loss can be recovered by talking corrective action. Finding

additional revenue pays for the costs associated with finding leaks.

A water theft ordinance is already in place which helps deter theft. The City needs to stay

aggressive in enforcing the ordinance. Although responsibility for monitoring water use rests

mainly with the Public Works and Customer Service Departments, it would benefit the City to

coordinate efforts will other municipal employees on how to identify potential water theft

problems. The public safety personnel, in particular, can really help in "keeping their eyes and

ears open" when patrolling the service area.

COMPREHENSIVE PUBLIC EDUCATION PROGRAM

PUBLIC AWARENESS

Public awareness of the need for water conservation is a critical element of water resource

management. In order to provide the necessary example, governmental entities should first start

with awater audit of their own facilities to determine where both interior and exterior savings

can be generated. Citizens are much more receptive to conservation ideology when they can see

demonstrative and substantive attempts being made by the City itself. For example, the City

should: use proper irrigation practices at its turf facilities and in its landscape watering; use

recycled water whenever possible, aggressively and uniformly enforce water wasting ordinances ;

provide necessary customer assistance in answering water resource questions and highlight

citizen and business efforts that result in better resource management.

5-11
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i

WATER BILL INSERTS

The City, as part of its water/sewer bill mailings, can use inserts for conveying water
r
f

I

conservation and water resource information to the customers. The inserts alone will not be
4

useful unless a corresponding marketing effort to get customers to read the inserts is made part

of the program. Incentives, such as discount coupons or contests, are suggested.

In conjunction with the water bill inserts, the City may want to consider adoption of a "goal T
I
a
t

i
billing" program, which has been extremely successful in Scottsdale, Arizona. Goal billing

provides each customer, as part of the monthly billing statement, with a water use targetbased

on good conservation being practiced. Incentives can be developed for users who meet the 5
f

"80d", and disincentives or penalties for users who do not meet due "goal", By having the

figures on the billing statement, the customer can actually map the progress he or she is malting

s
I

3
1

in reducing water use. If abrupt increases are noticed, this can also serve as a warning sign that
5;

J

.I
\

leaks may exist, waste is occurring, meters are malfunctioning, or some other factor is present
\

I
Ithat requires investigation of correction.

{
8

DISPLAYS AND EXHIBITS

Materials on water conservation and the importance of sound resource management should £

be made available to the citizens at littlejohn no cost. This material can be distributed at
).

government offices, libraries and schools, misdeemed appropriate. 1
2 ii

1
Kinsman should do consider: appnoaching the school districts to ascertain -wate1i-< (

conservation and natural resource management,along with other environmental subject-matter;

.

}
u

can be incorporated into existing curriculum, or be made part of newly developing curriculu'm.~ .,
3

¢

( .4

|
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MEDIA ANNOUNCEMENTS AND FEATURED STORIES

Arizona is one of due few states where water issues make front-page news with some degree

of regularity. The media plays a very important role in educating the public and in bringing

issues

to the fore-front. The City needs to work widl the local media in getting conservation

information out to readers and listeners.

A wieldy or monthly "water watch" message in either print or electronic media format

should be developed. Input from various sources, including: elected officials, citizens, special

guests or experts in the field, can be solicited. Participation 'm building a conservation ethic 'm

the community must be encouraged. The media is always a good place to start.

SPEAKERS BUREAU

The city can coordinate with other municipalities 'm developing a speakers bureau, which

features water resource experts. The Arizona League of Cities and Towns, the Western Arizona

Council of Governments, the Arizona City Management Association, the Arizona Chapter of die

American Public Works Association, the Arizona Planning Association, the various State

Universities, and the law firms dealing with water resource issues can all be called upon to

provide the names of potential speakers. Public acceptance of conservation efforts will

depend greatly upon the ability to show that specific programs are achievable, cost-effective and

actually do result in measurable savings drat benefit the service area. One of the ironic results

of aggressive conservation is that with reductions in water use, there is also a corresponding

reduction in water revenues due to the fact dlat less water is being sold. KeepiNg this 'm Mind,

5-13
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utility and budget personnel must carefully chart conservation impacts in terms of both the

resource use and revenue streams.

A comprehensive listing of the various water conservation programs that have been

implemented by the member cities Mat comprise the Arizona Municipal Water Users Association

has been provided in Volume II. The menu of activities include:

ORDINANCES AND OTHER REGULATORY APPROACHES

MESA

Lakes and turf ordinances

Landscape ordinance

Low-flow plumbing fixtures ordinance

Water theft ordinance

TEMPE

Landscape ordinance

Water Conservation ordinance

Low-flow Fixtures and devices ordinance

Water wasting ordinance

CHANDLER

Landscape ordinance

Low-flow fixture and devices ordinance , J 4

PHOENIX

Landscape ordinance % .
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Plumbing products law enforcement

Low-flow fixture and devices ordinance

Water wasting ordinance

Water theft ordinance

landscape policy

PEORIA

Proposed Landscape ordinance

Low-flow fixtures and devices ordinance

Water wasting ordinance

SCOTTSDALE

Model home ordinance

Low-How fixtures and devices ordinance

Water wasting ordinance

Landscape ordinance

Goal billing and surcharge program

GLENDALE

Low-flow fixtures and devices ordinance

Water wasting ordinance

Water theft ordinance

GOODYEAR

Low-flow fixtures and devices ordinance

Landscape policy

5-15
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GILBERT

Low-flow fixtures and devices ordinance

Water theft ordinance

Landscape policy

INCENTIVE PROGRAMS

MESA

Low water use landscape rebate program

TEMPE

Rebate program

GLENDALE

Landscape rebate program

Low-flow fixtures and devices rebate program

GOODYEAR

Low~f1ow toilet rebate program

SCOTTSDALE

Low~f1ow plumbing flxtures rebate program

Landscape rebate program

WATER AUDIT PROGRAMS

CHANDLER

Water consumption notification program
v
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Turf facility audit program

Industrial/commercial audit program

PEORIA

Water consumption notification program

Multi-family apartment complex water audit program

MESA

Turf audit program

Commercial/industrial program

Home water audit brochures

PHOENIX

Irrigation audit program

Industrial/business/govemment site visit program

Customer self-audit program

GLENDALE

Mule-family apartment complex water audit program

ET PROGRAM (Weather data gathering activities) these types of programs are designed to

map weather changes with water consumption patterns, so as to enhance resource planning.

Phoenix, Scottsdale, and Tempe all have ET programs.

5-17
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LOW-FLOW PLUMBING RETROFIT PROGRAMS

MESA

Water conservation kit distribution

CHANDLER

Water conservation kit distribution

Dye tab distribution (for leak detection)

GOODYEAR

Water conservation lat distribution

TEMPE

Water conservation kit distribution

SCOTTSDALE

Dye tab distribution (for leak detection)

PHOENIX

Dye tab distribution (for leak detection)

Plumbing hardware retrofit

GLENDALE

Flow restrictor distribution program

PEORIA w

Retrofit pilot program

.
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RESEARCH AND DATA COLLECTION

MESA

MIS for turf facilities

SCOTTSDALE

Water use data base development (tied to goal billing)

Irrigation technologies studies

GLENDALE

Irrigation technologies studies

Plumbing futures studies

Liquid Organic Soil Conditioner Pilot Programs

Low consumption toilet retrofit data collection program (for multi-unit facility)

PHOENIX

Initiation technologies studies

Best available technologies studies

Plumbing retrofit research

TECHNICAL ASSISTANCE

PHOENIX

Technical assistance for turf facilities

MESA

Technical assistance for commercial/industrial water users

5-19
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Given the work-product and oversight responsibilities of water conservation programs, it is

recommended that the City consider hiring a full-dme water conservation coordinator/water

resource planner for implementation purposes. In addition to the programmatic involvement,

the employment description should also include a legislative and water resource planning

function. Placement of the employee can be within the City Manager's Office, the Public Works

Department, or even in the Planning Department.
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CHAPTER SD(

EVALUATION OF EXTERNAL FACTORS

BRIEF HISTORY OF WATER on THE COLORADO RIVER

The Colorado River Compact of 1922 apportioned Colorado River water for beneficial and

consumptive use between the upper and lower basin states. Subsequent laws and court decisions

resulted in further dividing the water by assigning basic apportionments of 7.5 million acre-feet

(an acre-foot of water equals 325,851 gallons or the equivalent to service a family of five for

one year) to the upper basin and 7.5 million acre-feet to the lower basin (which is comprised of

the states of Arizona, California and Nevada). Individual lower basin state assignments of 4.4

million acre-feet to Cadifomia, 2.8 million acre-feet to Arizona and 300,000 acre-feet to Nevada

resulted from Congressional passage of the Boulder Canyon Project Act in 1928. In addition

to the 15 million acre-feet compact designation, the United States also has a treaty obligation to

provide 1.5 million acre-feet annually to Mexico. River losses from seepage and evaporation

are estimated to account for an additional 1.5 million acre-feet. Until now, the Colorado River

has been a reliable water supply. Of the lower basin states, only California has used its full

entitlement. Under a 1964 Supreme Court decree in California v. Arizona, unused allocations

can be temporarily used by Other allotees, and California has taken advantage of this provision.

However, with increasing water demand now being attributed to municipal and industrial growth
7

along the river, in Central Arizona, in Southern Nevada and in Southern California, a new era

of limits is dawning.. In 1993, the Central Arizona Project will be making deliveries to
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regulatory storage space behind the newly constructed New Waddell Dam, and d*1is will increase

Arizona demand. The uncertainty now lies in wheduer Central Arizona Project agricultural sub-

contractors will take delivery of any sizable amounts of water, given the financial hardships

faced related to repayment of distribution loan and private bond debt, coupled with high water

costs when compared to commodity price returns.

Contracts for use of Colorado River water are required under federal law, and the Secretary

of Interior is given the authority to allocate this resource. The Secretary traditionally seeks

guidance from the state in regard to allocation with'ln the state. Arizona, through the

Department of Water Resources, works closely with individual Contracting entities in'maJdng

specific service area need recommendations. Lower basin water service contracts must be

studied in order to understand the unique terms and conditions. This study will contribute to

contract development and formulation.

BOULDER CANYON PROJECT ACT AUTHORIZATION

The Act, which was a legislative response to water management concerns, also divided the

lower basin entitlements in which Arizona received its 2.8 million acre-feet allocation. Other

provisions included:

an audmorizing constriction of the Hoover Dam, the Imperial Dam and the All American

Canal;

an "irrevocably and unconditionally" limiting California to an annual consuhipdve ,Q 4)»

4.4 million acre-feet annually,

an requiring all users of water from G16 project to have executed contracts-twida the
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Secretary of Interior, and,

disposing of hydropower via contracts.

A lawsuit was filed in 1952 as a result of California's efforts to dispute Arizona's

allocation when the State attempted to seek federal enabling legislation for construction of the

Central Arizona Project.

The United States Supreme Court ruled on the matter, and in 1964 issued its decree in the

case of California v. Arizona which resolved key issues, including:

confirmation of the lower basin entitlements established in the Boulder Canyon Project

Act;

determined federal reserved water rights endsted in die lower basin,

affirmed the Secretary's contracting and allocation authority, and,

acknowledged the roles of states and state law.

Supplemental decrees were issued in January, 1979, which dealt primarily with giving

priority to present perfected rights over contract enticements, and April 1984, which made

adjustments to Native American water rights along the Colorado River.

COLORADO RIVER CONTRACTS

Under provisions of~the aforementioned federal law and judicial decrees, a contract was

offered by the Secretary of the Interior to the City of Kinsman for an amount not to exceed

18,5.Q0: acre-feet annually. The contract (Department of Interior, Bureau of Reclamation

6-3

89



Contract #14-06-W-202), was dated November 14, 1968. The said amount was based on the

recommendation received from the AriZona Interstate Stream Commission, which was the

predecessor of the Arizona Department of Water Resources. This contract actually has several

components to it. A "total project diversion" would be 23,300 acre-feet, with enumerated

entitlements of 3,700 acre-feet for Duval Corporation's extensive mining and milling operations

around Ithaca Peak, 1,100 acre-feet for the National Park Service's Katherine Landing

recreational development, and 18,530 plus acre-feet for the Kinsman City service area.

It was contemplated at the time that the delivery of contracted for Colorado River water

would be directly diverted from Lake Mohave, or any other suitable diversion or delivery point,

and then be put to beneficial use within the designated service area.

Contract provisions in Article 19 require the City to "order, divert, transport and supply

water to use within 25 years". This, coupled with Reclamation Law review requirements,

have resulted in a November 1993 deadline for the City to formally execute its contract.

The Arizona Department of Water Resources (ADWR) plays a key role in this decision-

malting process for several reasons. The Bureau of Reclamation, as contracting agent for the

Department of the Interior, will relay extensively on the Department's input as to Kinsman's

Colorado River allocation. ADWR is not simply looldng for a stand-alone justification for the

City to use its Colorado River entitlement, but rather, the Department will be evaluating the

future water resources outlook for the entire service area 'm order to determine wétérjadequacy. / ;

. 4I35-
. '

\

Even though Kinsman is not within an Active Management Area, as defined in the-=Sté\te¥s 2">.
'w

Groundwater Code, and therefore not subject to 100-year assured water supply requirements,

there is still water adequacy criteria which must be met, in order for growth to occur. The

\
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potential for serious groundwater overdraft and groundwater quality degradation will be closely

scrutinized.

ENVIRONMENTAL FACTORS

CLEAN WATER ACT REAUTHORIZATION

Congress continues to deliberate on the reauthorization of the Clean Water Act (CWA) this

legislative session. Due to election year politics and controversy over wetlands protection, little

progress was made in 1992. CWA amendments will mean increased federal and non-federal

costs. According to a recent Environmental Protection Agency (EPA) report "Environmental

Investments: The Cost of a Clean Environment" (December 1990), total annual water pollution

control costs have increased steadily - from $10 billion 'm 1972 to $37.5 billion in 1987.

By the year 2000, this figure is expected to reach approximately $64 billion, annually. This

figure includes quality costs of the CWA, Marine Protection, Sanctuaries and Research Act, as

well as, drinking water treatment. Point source control costs have accounted for more than 90 %

of the expenditures thus far, primarily due to local spending for sewer services and wastewater

treatment and to private expenditures for the control of industrial wastewater effluent and

pretreatment of wastewater discharges to publicly owned treatment facilities.

Finding the fiscal resources and allocating CWA related costs among the federal

government, state and local municipalities and the private sector should be of major concern tO

water purveyors, businesses and domestic customers. During economic slowdowns or times of
1

personal "be1t~dghtening", are American families able to afford new cost overhead due to point

and non-point source control measures? Are limited fiscal resources being wisely allocated in
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a cost effective manner?

The major issues of interest during the CWA debate will include municipal wastewater

treatment, combined sewer overflows and non-point source protection. Other issues are

wedands, market based incentives and permit fees .

A program of grants for State Water Pollution Control Revolving Funds, or loan programs,

was initiated under Ute CWA amendments in 1987. This program was designed to give states

greater flexibility in exchange for a phaseout of federal assistance for wastewater treatment

construction after Fiscal Year 1994, States, including Arizona, particularly those with smaller

communities with limited ratepayer and/or taxpayer bases, have had difficulties implementing

this new program. With current financial needs for wastewater treatment construction over $80

billion nationwide, funding will be a priority during the CWA reauthorization process. The

Congressional General Accounting Office has predicted that within the next 10 years, state

revolving funds will meet only one-third of demand. Smaller communities lacing are industrial

base face the real dilemma of paying for huge capital debt for clean water without the financial

and management resources and economies of scale to meet water quality needs.

Nonpoint source pollution, including pollutant runoff from city streets, farms, forests, mines

and odder areas, has been estimated by the EPA to be responsible for up to sixty percent (60%)

of current water quality standards violations. A11 states were required to develop programs to
5,

manage nonpoint source pollution under the 1987 CWA amendments. However* federal

appropriations have fallen short of authorized funding levels due to deficit constraints.

Congress will continue to address the "total ecological health" of our nation's.?W§ter§

including both sensitive habitats and critical areas such as wedands. Municipalities, farmers,.
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land developers, industry and other groups want to minimize costs.

In response to this concern, EPA has been examining options for using market-based

approaches to solving water quality problems. Economic incentives would be used to spur local

interests, businesses and private landowners to solve their own problems. This would be in

contrast to the classic technology driven, command and control strategies. For example, trading

between point and nonpoint sources could be allowed to control such nutrients as nitrogen and

phosphorus. Moreover, mandated controls on nonpoint sources as a prerequisite for a successful

trading program could lead to "performance standards" for the agricultural community, if

localized opportunity presents itself.

Fees are under consideration to increase revenue sources to fund water quality management

activities. The new CWA amendments could require states to collect National Pollution

Discharge Elimination System (NPDES) permit fees from industrial and municipal sources to

cover a majority of the state's water quality program. As a market-based incentive, industrial

dischargers could also be required to pay fees based on the volume and toxicity of the discharge.

It is important to note that the 1986 Tax Reform Act capped the amount of tax exempt

bonds for certain acdvides (swChapter Seven of this report) which could be issued on a state-

by-state basis by state and local government agencies, including bonds used for environmental

project funding. For instance, the cap would apply to a municipality where die major user is

a private entity. In addition, where pretreatment of industrial waste may be most cost effective,

the 1986 Act makes it difficult to issue tax exempt debt.

There is increasing interest in privately financed and operated wastewater treatment
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facilities. In a western water project nearing completion, one company has shifted the initial

capital risk of project planning and permitting to the private sector through a unique "public-

private" partnership. The project itself belongs to the sponsoring public agency and is paid for

through the application of user fees. One of the major benefits of this partnership to the public

agency is that the use of general tax revenues is eliminated or at least minimized.

The federal budget deficit, continued federal expenditure reductions, and scarce local

capital resources have made the resolution of financing problems the major task during CWA

reauthorization. Those paying the price tag for water quality must find innovative ways to raise

many billions of dollars in the years ahead. Otherwise, the goals of the Clean Water Act will

simply not be met.

As recently as February 18,1993,during a hearing held before due Environment and Natural

Resources Subcommittee of the U. s. House Merchant Marine Committee, Chairman Gerry E.

Stubbs (D-MA.) announced to a standing-room-only crowd dlat he was convening ad hoc

meetings for members of the Subcommittee with experts in order to come up "with a specific

proposal quicldy to provide alternative type of funding" for facility compliance with the CWA.

He said he would submit the proposal as soon as possible to the Environmental Protection

Agency and the Office of Management and Budget to ascertain whether its viable.

This House Subcommittee hearing activity underscores the dilemma which is'ficing water
wt.

and sewer providers, i.e. environmental regulatory compliance must be both aOliievable and
»

affordable.
\

» .
z

»

* I

SAFE DRINKING WATER ACT REAUTHORIZATION 4

2

)
i f

r
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During die next session of Congress, reauthorization of the Safe Drinldng Water Act will

be considered. To date, the only two areas Congress has considered are lead in drinldng water,

and to a lesser extent, radon in drinldng water in the context of the Indoor Radon Abatement Act

reauthorization. It is likely that water purveyors and the customers they serve will face

increased capital, operation and maintenance and monitoring costs in die years ahead, as our

elected officials respond to the public's expectation drat die food and the water we consume is

risk free. The Environmental Protection Agency will continue with its

promulgate of rules and regulations, the results of which will be the further identification of

additional contaminants which will need to be monitored, It is ironic that technological advances

drive some of the concerns about water quality. Twenty years ago we could measure biological

constituents in water 'm parts per million. Ten years ago we could measure in parts per billion,

and now we can measure in parts per trillion.

The three major areas of die Safe Drinldng Water Act (SDWA) are: 1) standard setting

and compliance, 2) enforcement, and 3) groundwater protection. The SDWA of 1974 required

EPA to set minimum national standards for drinking water. The 1986 amendments required drat

standards be set in the form of specific limits on the amounts of biological and chemical

substances found in both groundwater and surface water supplies. By 1990, EPA was to have

set Mazdmum Contaminant Levels (MCLs) for 83 specific contaminants, using the Best
4 .

Available Technology, talking costs into account. Once these regulations were established, EPA

set to set MCLs on an additional 25 substances by 1991 and every three years thereafter.

In addition, rules for filtration of surface water supplies were required to remove bacteria

and viruses. Overall, the surface water treatment rule, finalized in June of 1989, is potentially
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the most expensive.

Like d'le Clean Water Act, larger systems will benefit from economies of scale. Solutions

for smaller systems could include regionalization and takeover, in the event individual financial

circumstances preclude smaller purveyors from meeting treatment standards. Compliance will

be expensive. An example is when EPA finalized its Phase 11 rule. The cost per statistical

cancer case avoided for small systems could be as high as $92 billion nationwide because of the

MCLs for alochlor and strizine. And unlike die Clean Water Act which has provided millions

of federal dollars for improved sewage treatment, the SDWA provides no money for drinldng

water treatment upgrades. This lack of funding has become an important political issue.

In May of 1991, EPA's lead rule was finalized, but legislative and court actions are still

pending. This rule would not impose an MCL for lead, but instead would establish an action

level which could trigger treatment for large systems. Lead service lines could have to be

replaced at exorbitant cost, and at-the-tap monitoring would be required. During the rule

making process, a major concern expressed by water purveyors was responsibility for

circumstances beyond the utility's control in the home. This, once again, incited another

political firestorm in which battle lines were drawn as to whedmer these additional regulations

were affordable in comparison to the public health risk.

The proposed disinfection by-products and groundwater disinfection rules expected to

be finalized within the next two years. The costs associated with these ru1est<»aréJarge1y wU 4 *

I
2unknown.

w

x

a

i
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ENDANGERED SPECIES ACT REAUTHORIZATION

As Congress prepares to reaudmorize the Endangered Species Act, a number of socio-

economic issues must be addressed. The Endangered Species Act (ESA) shoLlld be implemented,

like other federal laws, to minimize adverse socio-economic impacts. The public should be fully

informed of both the benefits and the costs associated with implementation. Public participation

should be substantially increased in activities such as listing, critical habitat designation,

definition of reasonable and prudent alternatives, recovery plans, and efforts to recover the

species.

Improved science will assist in decision-maldng on protection and conservation of

endangered species. The science, at a minimum, should be based on adequate, verifiable

information, and should be subject to public, as well as, scientific scrutiny.

Where the ESA results in the talking of private property, the injured person should receive

just compensation. The Arizona Legislature, last session, passed a private property rights bill

which attempted to ensure that regulatory actions include an assessment of property right

impacts. A ballot initiative was successful which will bring precisely this issue to die vote of

the people in 1994.

Of specific concern to the Kinsman area, is what the ESA reauthorization will do to

interstate compacts or U. S. Supreme Court decrees allocating water among states.

Implementation must be consistent with State water law and water rights systems, and should

assure the use of federal reclamation projects 'm accordance with dueler authorized purposes.

There are members in Congress who advocate that water should be reallocated for environmental

mitigation or enhancement as a matter of federal law, notwithstanding state law or the position
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drat either compensation should be given or value returned to those whose water is used for such

purposes.

A compilation of endangered and threatened species within each Congressional District was

prepared in December of 1992. The results for Mohave County appear in Volume H. (The

report was prepared by William E. Davis, Environmental Consultant, and EcoP1an Associates,

Inc., of Mesa, Arizona. This document is a matter of public record.)

An "endangered species" is any species in danger of extinction throughout add or a significant

portion of its range. A "threatened species" is any species likely to become an endangered

species within the foreseeable future throughout all or a significant portion of its range.

STATE HEALTH BASED GUIDANCE LEVELS

The Arizona Department of Environmental Quality (DEQ) publishes guidelines for maximum

contaminant levels for human ingestion of drinldng water. These levels are designed to ensure

that the public health is protected. A copy of the State's Health Based Guidance Levels can be

referenced in Volume H.

ENVIRQNMENTAL SUMMARY

Municipalities and public agencies should pay close attention to federal 'Nctif/itieS with

potential impacts on water costs and water .rights. As to quality, the public expel:tsf tha;..there';.

be zero risk, not "small risk", or "limited risk", or "comparative risk". In reality, iislf is '.

seldom achievable or affordable. As to quantity; reallocation of water Mu'st be -

weighed against and balanced with private property rights and state law. Government
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must ask its citizens what they want in terms of environmental protection. There must also be

clear indications of both the costs and benefits. Informed thought should be given to what is

sustainable development, given environmental sensitivities. The state has attempted to address

this important issue through the Arizona Comparative Environmental Risk Committee analysis

of public values and how the environment its into people's lives.

POLITICAL AND INSTITUTIONAL FACTORS

WATER LEGISLATION

Kinsman must monitor state legislative initiatives to ensure Mat water resource proposals

do not adversely impact future planning. Recency, a bill was introduced in the State Senate

which includes a provision that "groundwater may not be transported away from a groundwater

basin". This type of restriction would seriously impair Kinsman's ability to develop additional

groundwater supplies from the Sacramento basin for transfer to and use within the I-Iuadapai

basin, or Hualapai supplies being used for Sacramento basin sited development. Amendment

language should resolve the problem, however, this example illustrates that the City still needs

to be diligent on the legislative front. There is still a need to protect local water supplies from

being exported to odder areas outside the planning boundaries, however, it is important to guard

against unexpected consequences of what appears to be sound legislation.

Regular contact with State legislators is recommended. Any bill containing the words

"water", "wastewater", "surface water", or "ground water", should be examined closely in order

to determine what impacts may ends.
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COUNTY WATER AUGMENTATION AUTHORITY LEGISLATION

There have been discussions, over the past several years, regarding formation of a Mohave

County water augmentation authority. This dialogue was, in part, a response to the groundwater

transfer debate between rural Arizona, that wanted to protect local water supplies for their own

future growth, and urban centers, that needed additional supplies in order to comply with

assured water supply and safeyield goals of the active management areas. The result was state

legislation that defined open, reserved and closed basins, and which provided for formulation

of the Phoenix Groundwater Replenishment District and Santa Cruz Water Authority.

The goal of an augmentation authority is supply development. Additional goals may include

control of severe groundwater overdraft and allocation/reallocation of resources. If the political

support is sufficient to form such an entity, certain elements must be contained in time legislation ,

including:

1. criteria to form the augmentation authority,

2. establishment of jurisdictional boundaries,

3. allowances for court action to appeal formation,

4. conference upon the audlority the status and rights of a municipal corporation,

5. establishment of membership;

6. definition of administrative powers and duties of the officers/board;

7. establishment of abilities to contract with other governmental agencies,

8. enumeration of powers,

9. enumeration of prohibitions,
1

r _

10. establishment of funding, bonding and financing criteria;

*

e

4
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11. adoption of administrative and operating budgets and functions, and,

12. other appropriate provisions.

Before Kinsman can make any decision as to whether an augmentation audmority should be

formed, the City must determine if it can fulfill all service area obligations by itself - looking

at achievability and affordability. Based on existing and proposed authorizing legislation for

other districts/authorities, it appears that these types of entities can fulfill the area-specific water

development needs by effectively pooling financial resources of both the public and private

sectors ¢

LEGAL FACTORS

WATER ADEQUACY RULES AND REGULATIONS

The AriZona Department of Water Resources is in the process of promulgating rules to

implement the Assured and Adequate Water Supply programs mandated by AIizona's

Groundwater Management Act. The premise being duet a safe, reliable, sustainable water supply

is a key component of healthy economic development. Since the Kinsman service area is outside

an Active Management Area, it is subject to water adequacy requirements. Under the Water

Adequacy Supply program, a develop must either demonstrate an adequate water supply or

disclose to potential buyers that one does not exist. The developer is relieved from this burden,

if service is provided by a city, town or private water company. The City, as the water

purveyor, works closely with development interests in showing full compliance.

The reason fqr fthis.'*1egal ,criteria is to protect the buying public. Historically, Arizona had
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a problem with land fraud whereby lots were sold with lithe or no chance of having water

delivered. Prior to 1973, no state law required subdividers to disclose whether a local water

supply existed or was adequate. Laws passed in 1973, required sellers of subdivided land to

submit to the Arizona Water Commission (the predecessor to the Arizona Department of Water

Resources) water plans which were then evaluated.

Under new legislation passed in 1973, die Water Commission developed three criteria for

determining whether a water supply was "adequate" for a proposed development. The

subdivider had to demonstrate:

a) there was at least 100 years of water supply available,

b) there would not be more than a 10-foot annual decline 'm the groundwater level, and

c) the projected depth to groundwater after 100 years would not be more than 1,200

feet.

A subdivider who cannot demonstrate an adequate water supply may still market the property,

but the lack of an adequate water supply must be disclosed in all marketing, advertising and

promotional materials.

Even though the draft rules have not been finalized, for planning purposes it is

recommended Mat Kinsman proceed under the assumption that the specified, or" similar, criteria

will be forthcoming. In addition, the water adequacy criteria represents sound I€SOUICE

management goals that the City should be pursuing, regardless. . "

SPECIFIED ADEQUACY CRITERIA
. » .4 »

"Physical availability" addresses the statutory criterion that sufficient quantities of =water

J*
I

6-16
a

102



must be continuously available to satisfy the water demand of the development for 100 years.

The word "availability" includes physical, continuously and legal availability of the identified

supplies of water. Sources of water identified are groundwater, surface water, Central Arizona

Project water, Colorado River water, effluent, and storage and recovery projects water. This

requirement also reflects the need to have both a dependable supply and delivery and treatment

works to meet water service demand.

Physical availability - the volume of groundwater available for determinations of water

adequacy is based upon a 100 year supply from existing service area wells or service area wells

likely to be constructed in the future. Outside active management areas this volume is limited

to a 1200 foot depth-to-static water level. Availability of Colorado River water (other than

Central Arizona Project water) is based upon one hundred percent (l00%) of the executed

contract amount. And finally, availability of effluent is based upon an analysis by the DWR

Director of the current and projected production figures, die applicant's capacity to treat the

effluent, and the demand for the effluent.

If the proposed source is groundwater, the Director shall determine the volume of

groundwater which will be available for the proposed use for one hundred years from wells

owned by the applicant or the municipal provider. These wells will serve the applicant on the

date of application within the applicable service area and wells which the Director determines

are likely to be constructed for future uses by the applicant or municipal provider proposed to

serve the applicant within the applicable service area.

In determining the quantity of groundwater available from each well, the applicant shall use a

method of analysis approved by the Director. The Director shall only consider groundwater to

4
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be physically available if the groundwater is to be withdrawn from depths not to exceed Me 1200

feet below land surface. This is the standard applied to areas outside of active management

areas/developments other than dry lot developments, which includes Kinsman. The Director

shall determine the 100 year depth-to-stadc water level by adding:

(1) the depth-to-stadc water level on the date of application for the area from which the

groundwater withdrawals are proposed,

(2) the projected decline. in the depth-to-static water level for the area from which

groundwater withdrawals are proposed during the one hundred year period after the date

of application, calculated using records of declines for the twenty-five years previous to

the date of application as adjusted by evidence of changes in stumpage patterns and

aquifer conditions, die projected decline in due depth-to-static water level for die area

from which groundwater wididrawads are proposed to occur during the one hundred year

period after the date of application attributable to the projected groundwater demand of

other platted subdivisions that are entirely unoccupied, those portions of other platted

subdivisions which are unoccupied or odder developments . . . only groundwater

withdrawals which will affect groundwater availability in the vicinity of the proposed

water service shall be considered for purposes of dis subdivision; and, the decline for

the area from which groundwater withdrawals are proposed which the Director projects

\ w 4

to result from the applicant's proposed use over a one hundred year period.

*

The Director may lower the 100 year depth-to-static water level requirements specified

. for withdrawals outside of active management areas (such as Kinsman), if the Director
4

I

8
8
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determines that groundwater is available at the lower depth and the applicant demonstrates the

financial capability to obtain the groundwater. The Director shall not consider groundwater to

be physi c available if the withdrawal of such groundwater would have a negative impact on

surface water rights.

If the proposed source of water is Colorado River water: the Director shall calculate the

quantity of water available for the proposed use by multiplying one hundred percent (100%) of

the contracted annual amount of water by one hundred for an applicant that has a contract with

the United States Secretary of the Interior for domestic water.

If the proposed .source o.f water is effluent the Director shall estimate the volume of effluent

which will be available to the applicant for one hundred years by evaluating the metered

production or calculated production of effluent. The Director may limit do volume of effluent

estimated when talking into account the applicant's projected demand for effluent, requiring that

effluent use shall be in accordance with any applicable quality standards established by the

Arizona Department of Environmental Quality.

Evidence of continuous availability must be submitted pertaining to adequate storage,

delivery, and treatment works for the proposed supply are 'm place or will be constructed in a

timely fashion, and to ensure that groundwater is available on a continuous basis rules will

require wells to be of adequate capacity to meet the projected demands on a continuous basis,

surface water supplies must be perennial at die point of diversion unless alternative supplies or

adequate storage are available, and supplies of effluent must not be affected by seasonal

fluctuations. Legal availability of water must be demonstrated: dlere must be a right to pump

groundwatcrg where the proposed source is Colorado River water (other than C.A.P.), the
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applicant must present evidence of a contract for the water with the Secretary of the Interior,

and that effluent is treated to the levels legally required for end-use.

"Water quality" addresses the statutory criterion that the water must be of adequate

quality, in that supplies must meet all applicable state water quality standards. Outside the scope

of the Groundwater Management Act, is die need for quality to meet federal Clean Water Act

and Safe Drinldng Water Act standards, as well.

"Consistency with Management Goal" addresses the statutory criterion that the proposed

use must be consistent with the management goal of the specific Active Management Area

(AMA). Kinsman, being located outside an AMA, is not subject to these goals, however, as

a matter of State policy there are inherent obligations to management resources wisely, to

conserve water, to reuse water when appropriate and to protect the health and we11-being of the

citizens. As indicated previously, the Department will be looldng at the total resource picture

of die planning area.

"Consistency with the Management Plan" provides that each assured water supply

application will be reviewed to ensure that the water use patterns of a proposed development or

designated area will be consistent with the conservation requirements of the applicable

management plan . Again, Kingman is not subject to this provision because it is located outside

an AMA. Conservation is still a key element when addressing any Department decisionanaldng.
P

c

Good resource management dictates that savings be generated wherever possible and that potable 4

,;&> »> ,w"

vsupplies be protected.
v

"Financial capability" provides criterion to list the types of evidence the Director will

consider 'm determining whether an applicant has sufficient financial resources to construct the

4

.'
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delivery system and any treatment works required for the proposed use. Criteria for dealing

with "extensions" of service areas will have to be addressed as part of separate state omnibus

legislation. The City of Kinsman has groundwater, Colorado River contract water, and effluent

immediately available for use within its current service area and future planning area. Willdan

has calculated and analyzed the various resource mix alternatives which will ensure that water

adequacy criteria will be met.

FEDERAL RECLAMATION LAW

The Department of Interior is the federal agency responsible for the Colorado River. Its

decision-maldng will be conducted with the public's best interests in mind. Subjective and

objective approaches will be used dirt goes beyond just the technical contract administrator role.

Water resource use and development up and down the entire river system will be considered.

There have been numerous discussions regarding the prior appropriations doctrine in

Arizona. This doctrine provides that the first in time - is first in right. Senior water right

holders must be satisfied before any junior claimants can receive water. This senior right can

be relinquished by declaration or forfeited by non-use or abandonment. Water experts in

Arizona are of the opinion that the Santa Fe Compact (Colorado River Compact) and the laws

of the river (resulting from the various court actions) supersedes the prior appropriations

dociifine as to federal contract Colorado River water. The federal government may feel

differently. At issue is whether a federal contract is permanent in nature, and whether non-use

can justify reallocation of the resource even though financial obligations are being met and

review has been effectuated. This discussion has come to light in the context of resolution of

i
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the Central Arizona Project underutilization problem.

The only way to ensure that the contract is protected is by directly using the resource. In

the alterative, the federal government will look to see if future demand can be cost-effectively

serviced by development of the resource widiin some reasonable length of time. Common sense

should prevail. With a number of competing interests along the River for water, it is doubtful

that the Kinsman contract will stay open-ended much longer. A pragmatic decision will be made

based on the realistic assessment of actual or potential use.

The federal government will not tolerate any manipulation of water rights. That is why in

December of 1992, the Bureau of Reclamation released draft regulations for administering

entitlements to Colorado River water (provisions are previously mentioned in this report). These

draft regulations should be finalized and promulgated within 18 to 24 mondays. Parameters will

be established as to what contract holders can, or cannot, do with their respective allocations.

There is no question that Kinsman will need additional water supplies in the fume. The

problem is that growth will not occur soon enough so as to provide the financial foundation upon

which to build the requisite infrastructure to take and use water directly. There are more than

sufficient groundwater supplies available for the future. The City must.weigh the reality of

embarldng upon .an extremely expensive program to develop its Colorado River water against

other less-costly options that still retain the integrity of the city's water future.

The Department of Water Resources, 'm various discussions, has indicated that the Kinsman

contract water must stay within Mohave County, if it is not used within 'the ciryfwurren;
_n .

a

service area and fume planning area. The chances of this water going elsewhére oNtkide ihe- .

County is remote, given the tremendous growth. Kinsman must work with Oth?-5f.iiitefe8'st¢8d
§§s»~

1
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water users within Mohave County to put dis water to beneficial use as soon as possible.

There have been discussions at the federal level about "water banldng", which would allow

for the movement, use and storage of supplies among various entities, subject to negotiations.

A more localized banking scenario could be developed with interested parties. Depending on

the structure, this concept may provide Kinsman, and other purveyors in similar circumstances,

with the opportunity to take water and deposit it into "bank accounts". The water developed

could then be withdrawn in the future. The problem with this program is where do you put d"1e

water? If the contract water is banked in storage behind Hoover Dam, there would be

opposition from Central Arizona Project beneficiaries because banked water would adversely

affect C.A.P. water availability, and more importantly, reliability. C.A.P. water has the lowest

priority on the Colorado. If water is stored on the system that has a higher priority, that water

would have to be delivered before C.A.P. when a demand is made. This type of water resource

tool is being addressed in the draft federal rules for administration.

An alterative would be to have right holders who need more water soon, to assist Kinsman

financially with additional groundwater development in "exchange" for the right to receive either

"banked water" or the contract water itself for their own site-specific needs. This approach to

resource management is based on the precedence established wide C.A.P. exchanges and related

Indian water rights settlements. It was originally anticipated that C.A.P. allotees located outside

the tri-county service area of Pima, Pinar and Maricopa counties would be able to effectuate up-

stream exchanges whereby one water supply could be diverted locally, in exchange for the

individual C.A,P, sub-contract water going elsewhere. These "exchanges" would be necessary

due to involved with developing direct C.A.P. water delivery. Subsequent
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problems arose with the up-stream exchanges themselves. Exchanges could not be facilitated

because of environmental prohibitions and water rights adjudication issues.

The issue now became whether financial resources could be exchanged rather than water

resources. On March 11, 1993, the Board of the Central Arizona Water Conservation District

(the entity responsible for operation of C.A.P. and repayment to the federal government of all

reimbursable costs) approved an "exchange" of Payson's C.A.P. sub-contract entitlement. North

Scottsdale developers will provide the entitlement to the City of Scottsdale which, in return, will

waive its water resources development fee. The Town of Payson would receive funds to develop

an alternative water supply for its service and planning area.

ADWR is proposing policy guidelines for C.A.P. "exchanges", that could have application

in other areas of the State, including Mohave county. The goals should be to masdmize use of

do State's Colorado river allocations, and to provide local purveyors will cost-effective water

resource options for the future. The criteria as drafted by the Department is contained in

Volume II.

WATER RESOURCE ALTERNATIVES

In die Kinsman Project Concluding Report of April 1971, which was prepared by the Bureau

of Reclamation, the problems and needs of the area were identified. It stated? "The basic

problems of the area, like those of the Region as a whole, are threefold. First local water

supplies are generally inadequate to support projected population growth on a sustained basis;

second, the only permanent means for augmenting local supplies (ground water) is bY the

construction of expensive pumping and conveyance works from the nearest available -'SUrfaCe 8
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source of supply, the Colorado River, and third, capital expenditures for such water supply

works must be made years in advance of the time when the population can utilize die full

capacity and will have the necessary tax base (and also ratepayer bee) for economic repayment

of project costs. "

The Report concluded that the use of Colorado River water would be required in the future

(an actual projeCtion of use by the year 2020 was made), but that at present (1971) the continued

development of local ground water is economically more attractive until growth of the area can

support the cost of the relatively more expensive Colorado River supply.

This conclusion has applicability today, except dirt the hydrogeology data developed in

conjunction with this study, coupled with previously developed data from odder studies, gives

the City a much more extensive picture of the ground water supply in terms of quantity and

quality. The ground water conclusions as to the potential for development are contained in

Chapter Three and in the hydrogeology report, which is included as Appendix A in divs

/

volume.

SERVICE AREA DIRECT USE OPTIONS (DIRECT DELIVERY AND RECI-IARGE)

The City of Kinsman has two direct-delivery options that it can pursue. The first option is

to construct the necessary transmission and treatment infrastructure so that Colorado River water

can be delivered directly to service area customers. Cost estimates for construction of the

requisite pipeline, pumps, lift stations and treatment works were developed in the original 1971

Kinsman Project Concluding Report. Willdan reviewed dose figures and recalculated the

infrastructure cost based on 1993 dollars for both the Lake Mohave/Highway/Kingman
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Alignment route and the Lake Mead/Red Salt Cavern/Kingman Alignment route. These costs

are presented in Chapters Four and Seven of this report.

It is apparent that lower or shared cost alternatives should be pursued for direct delivery.

Other construction and funding opportunities that did not exist in 1971 were evaluated, including

those specific proposals that were brought to the City. In direct discussions with die Bureau of

Reclamation, Willdan made specific inquiries as to availability of federal funding for project

development. There are funds contained in the Small Reclamation Loan Program (SRLP),

however, there is an express requirement that there be an irrigated agricultural component. In

addition, SRLP monies are loaned with a market-rate repayment obligation. The City could

obtain lower repayment rates dough utilization of any tax-exempt municipal Financing authority

it has available. If no spending authority exists, die City could not pursue the direct delivery

construction option regardless.

The second option, which was not fully addressed in the 1971 Report, is construction of the

necessary infrastructure, either injection wells or spreading basins (and including the

transportation/delivery system from due points of diversion), so that Colorado River water can

be recharged within the service area to rehabilitate ground water aquifers and to store water

underground for future use. The cost of direct recharge would be less than time direct treatment

and delivery option, however, it would still be cost prohibitive. Q
1

DIRECT DELIVERY TO OTHER MOHAVE COUNTY USERS OPTION /.1

In the event the City can not use its Colorado River allocation directly, alternative options

need to be developed. The first step is to identify other Mohave County end-users~lthat may

6-26 4v
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have a need for Kinsman's allocation and would be interested in pursuing transfer, exchange,

wheeling, interim storage, lease or omer value-returned arrangements:

-u those with Colorado River contracts,

- dose without Colorado River contracts, both public and private sector entities,

a- Native American water rights settlement requirements,

Replenishment District or Augmentation Authority (if such an entity were formed for

Mohave County); or,

Federal purposes, such as fish and wildlife restoration or recreation.

- State purposes, airstream flow or State Land development.

The Arizona Department of Water Resources has a pool of unallocated water (approximately

30,000 acre-feet from the State's 2.8 million acre~feet), which it has designated for use along

the River. There is an expectation that future growth can be serviced from this "reserved

supply". There is also an assumption, based on discussions with appropriate DWR staff, that

any water not used by individual allotees would remain within die county of origin, unless there

is either a lack of demand, or a lack of ability to development the resource.

DIRECT DELIVERIES TO OTHER NON-MOHAVE COUNTY USERS

In addition to the options within Mohave County, there are also options that can be pursued

with entities with water use needs outside the exterior boundaries of Mohave County, including:

those with Colorado River contracts,

dlose without Colqmdo River contracts, both public and private sector entities,

v
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Central Arizona Project Sub-contractors/readlotees,

- Central Arizona Water Conservation District,

- Native American water rights settlement requirements,

Phoenix Active Management Area Groundwater Replenishment District of other local

districts (when formed);

- Santa Cruz Water District (Pima Active Management Area) ,

- Federal purposes, such as fish and wildlife restoration, recreation, Yuma desalted

make-up water, pump-back storage use, etc.

State purposes, airstream flow or State Land development.

POWER ACQUISITION

In an attempt to examine innovative ways to develop the best possible resource base for

Kinsman, Willdon has examined the possibility for the City executing its contract for Colorado

River water with the expectation that this "asset" can later be used to acquire lower cost energy

through some type of future resource exchange. Most of the preference power contracts now

allocated to electrical districts and other public power contractors throughout Arizona are up for

renewal or reallocation in the year 2017. If Kinsman continues to rely predominantly on

groundwater, it would serve the City's interest to secure the lowest cost energy supply for well

pumping purposes, and this means preparing itself now for such pursuit. The Arizona

Authority administers federal preference power generated through the Western;AreaPower

Administration . v

It is also possible for the 18,500 acre feet to be utilized for the operation Of Me¢Spdng
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Canyon Pumped Storage Project. The Bureau of Reclamation has determined that once d'lis

project is fully operational the annual consumptive use will be approximately 12,000 acre feet.

Kinsman may consider an agreement whereby its water could be used in exchange for

hydrogeneration benefits.

SUMMARY AND RECOMMENDATIONS

State law protects water enticements, since the original allocations where based on State

recommendations. It would be inappropriate for the State to now support a use it or lose it

approach because the water will be needed at some time in the future. The State would support

a reallocation within the County, so as to protect die water resource integrity and not impede

growth potential. So long as Kinsman continues to pursue active planning and decision-maldng

for its water future, both the State and Federal Government should be satisfied.

The City must be realistic as to its ability to finance the necessary infrastructure for direct

transportation, treatment and delivery of its Colorado River allocation. Even though the need

for that water does not now exist, there is a reasonable expectation that do need will develop

over time, dmerefore the supply must be protected. Political and financial commitment are

sufficient to manifest Kinsman's intent to use this water. By finalizing execution of its contract,

the City then incurs the legal obligation to use this water. If Kinsman accepts this obligation,

it is recommended that a separate, designated fund be generated to begin accumulating monies

for the inevitable likelihood that infrastructure will be constructed in the future.
i

If however, die conclusion is that dtere are sufficient groundwater and effluent resources

available £0 ensure a safe,reliab1e water supply for the future, and that the cost is less expensive

6-29

115



than direct contract water development, Kinsman should pursue with other Mohave County

entities due options of using the precedence established with C.A.P. exchanges. If there is no

demand or interest for this water within the County, then the City can explore other uses along

the Colorado River. Preliminary indications are that there is an interest and a need for this

water. Only as a last resort should the City seek alternatives away from the Colorado River.

It is recommended that Kinsman approach other water users within the County to determine

which entities would be willing to receive all or portions of the contract water, 'm exchange for

funding of future groundwater system expansion, eff luent reuse, programmatic water

conservation and related staffing. Specific projects could, include, but are not limited to:

1. well field enhancements and expansion pursuant to recommendations contained in

previous studies;

2. drilling of test wells for water quality monitoring and identification of alternative

groundwater development locations,

3. construction of effluent return lines for irrigation of turf facilities and for industrial

cooling;

4. construction of effluent recharge facilities,

5. implementation of various water conservation programs, such as retrofit, public

1education, rebates, leak detection, etc.,

6. water loss studies, and,

7. funding for a water resources planner and/or conservation coordinator

position/positions.
9

i

i

¢
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CHAPTER SEVEN

ECONOMIC FEASIBILITY ANALYSIS

FINANCING ALTERNAHVES

Financing public works projects is typically the team effort of the City's staff and elected

officials, municipal bankers, bond counsel, and the consulting engineers. The finandmg of

projects includes two components: the financing vehicle and the source of debt repayment. For

water and wastewater projects, the following financing alternatives should be considered:

General obligation bonds. General obligation bonds required voter authorization. The

bonds are typically issued for a fifteen to twenty year period, and require semi-anNual

interest and principle payments. Even though a municipality may meet these payments

with revenue sources (such as those from a water or sewer system), Ute bonds are

secured by the ability of the City to levy taxes against real property.

Revenue bonds. Revenue bonds also require voter authorization. The bonds have the

same terms as general obligation bonds, but are secured by a pledge of highway user

taxes, water or sewer system revenues. Since they are less secure than general obligation

bonds, they usually bear a slightly higher interest rate.

Quasi-governmental organization bonds. Quasi-governmental organizations bonds do not

require voter audmorization. The bonds have the same terms as general obligation and

revenue bonds, but are issued under the auspices of a non-profit corporation established

by the municipality (such as a Municipal Property Corporation). The non-profit

organization holds title to the asset constructed or acquired, and leases it back to the

5

7-1

117



City, which makes semi-annual lease payments in the amount of the bond principal and

interest payments. Even though a city may meet dmese payments using water or sewer

system revenues, the bonds are secured by a pledge of sales tax revenues and other non-

property tax revenues. They usually bear a slightly higher interest rate than revenue

bonds.

Improvement district bonds. Some municipalities finance utility system acquisitions or

improvements through improvement districts. Improvement districts assess each parcel

'm a specified area based upon the parcel's relative benefit received from the project.

Approval by affected parcels is required, and terms of these bonds are similar to general

obligation or revenue bonds. An additional feature of improvement districts is the

opportunity afforded to property owners to pay an assessment in advance, thus avoiding

bond issuance and interest costs.

Lease-purchase ananeements. Lease-purchase arrangements for fixed assets were

frequently used by municipal governments until recent tax code changed made dlem more

complex. However, will a properly structured arrangement, it is still possible for a

capital improvement be financed with this type of vehicle.
i

Developer construction Municipalities often require developers to construct portions of

utility systems which have a capacity greater than that required by the ¥3eve1gpers'

projects connecting to that portion of the utility system pay the developer érshae Of -the ',.

projects. The City and the developer enter into a repayment agreement Whereby future
, e
. /

costs of construction.
4 .

` .* = ,. - .»

Federal loan programs Although it is difficult for municipalities to obtain Qrants,

r

it
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federal loan programs do exist for water and wastewater system improvement and

expansion. The program offered by the Farmers Home Administration is similar to an

improvement district, and is widely used throughout Arizona, The City is presently

talking advantage of the revolving loan program offered by EPA and Arizona DEQ. This

program, which is relatively new, permits a municipality to borrow funds one to two

percentage points below the current market rate for tax exempt bonds.

The repayment of debt on the aforementioned financing vehicles can be from a variety of

sources:

User fees Water and sewer user fees can be developed to include both operating and

capital components. The operating component covers the normal operation, maintenance

and administrative costs of the system. The capital component covers debt service

payments, pay-as-you-go improvements, and replacement of major system items which

fail due to age or use. User fees can be tied through covenants to revenue bonds, or can

be tied through the budget process to one of the odder financing vehicles.

Development fees In accordance with A.R.S. 9~463, a municipality may impose a

development impact fee on new development which may be used to either pay for the

costs of system expansion, or may be used to retire debt incurred for system expansion

which directly benefits the development. Some municipalities encourage a developer to

pay dies fees in advance through negotiated discounts.

Assessments Lump sum assessments are made to repay debt incurred through

improvement districts or certain federal programs. These assessments are based upon

the benefit the property receives from the project.
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WATER RESOURCE EXCHANGE

Chapter Six of this report presents in detail a plan for exchanging the City's Colorado

River allocation for groundwater or effluent reuse development within the Kinsman area. This

alternative should be aggressively pursued by the City, as it affords the opportunity for

immediate development of water resources ahead of the actual need for water as a result of

future growth. However, if this exchange is not possible, delayed, or devalued, the City will

be required to consider other revenue sources for water resources development.

The city may desire to seek exchange opportunities for all of its Colorado River

allocation or for only a part of. it. If only a portion of the water is exchanged, due resulting

funding could be utilized to transport die remaining allocation to the Kinsman area. That water

could then be either used directly or recharged into the aquifer. However, based upon the costs

of transporting water, and the available supply of groundwater in the Kinsman area, this

alterative does not appear to be practical.

WATER RESOURCE CAPITAL COSTS

As discussed in Chapter Four, the City has several alternatives for water resource

development. The capital costs of these alternatives are presented in Exhibit 7-1. For

comparative purposes, all costs are presented on a per-acre foot basis. As can be obsewWper

acre foot costs range from $288 (wellfield development) to $3,598 ( use of existing pipeline).

The average cost is $1,110 per acre foot for all water resource alternatives.
\
».

, .

.
.

»
4 . f » .
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WATER RESOURCE DEVELOPMENT FEE

To fund the acquisition of additional water resources, development fees appear to be a

viable alternative. Development fees are permissible under the provisions of ARS 9~463.05,

which establishes the following requirements:

The fee must benefit 'he development for which it is assessed. The development must

need the infrastructure or capital projects the fees are used to construct. For example,

a city was not permitted to collect fees for neighborhood park acquisition and

construction when the developer had included similar facilities as part of a condom'mium

complex.

The fee must be segregated from other funds and can only be u'sed for the purpose for

which it is collected. Some cities use a separate bank account for the fees, but this is not

necessary, since separate accounting will suffice. However, other funds cannot "borrow"

from the development fee fund, and the fund should be credited wide the interest it earns

on investments. Also, the fund can pay directly for construction projects, or can be used

to pay for debt service for these projects.

The fee is collected when construction permits are issued. This prevents due fee from

being collected in the subdivision approval process, aldlough some developers have paid

fees early to avoid increases.

The fee must be based upon the actual cost to the City to provide the services to the new

development. This requires a methodological study to support the fee.

The fee cannot discriminate. This precludes the munl'cipality from using 11716 fee r
x

control zoning activities. For example, a fee cannot be changed to an adult bookstore or

*.*

7-5

122



other undesirable business if the same fee is not also charged to a real estate office or

other desired business.

The fee cannot duplicate monies collected in an improvement district or community

facilities district process. This precludes the double charging of fees.

Thirty days advance notice for new fees or fee increases is required. and a public hearing

must be held at least two weeks before the City Council votes on the fee. This permits

the development community time to react to fees or increases.

As previously observed, the City has drree potential water resources:

1. surface water importation

2. groundwater resource development

3. effluent reuse

As presented earlier in this chapter, the cost of an acre foot of water ranges from $288 to

$3,600, or averages $1,100. About 164,000 gallons of water, or one half of an acre foot, is

required annually to support a typical single family residence. The City can use several methods

to establish the actual cost per single family residence for water resource development:

The fee can be based upon the actual source of water used for the development. In this

instance, the groundwater based fee would be about $144 per residence, the importation

fee would be $670, while the reuse based fee would be $182. The central problem with

this approach is that it discourages timely development of effluent reuse facilities.

The fee can be based upon a "market approach". Using mc market approach is difficult,

since only three other communities in Arizona have adopted a water resource
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development fee (Peoria, Phoenix and Scottsdale), and none of these cities are directly

in the Kinsman market area. However, a market analysis is often a good indicator of

the reasonableness of a fee. In this instance, the market trend appears to be about $1,000

per single family residence.

The fee can be based upon the hybrid costs of acquiring water resources. Using this

approach, a single family residence fee of $500 can be justified. Since this fee

encourages the development of all water resources, and since it compares favorably with

the market approach, it is recommended for consideration by the City,

The application of the fee to other than single family residential development requires

additional analysis. Two basic approaches are available:

Progressive fees can be based upon the amount of water required by a specific non-single

family residential development project. This approach, while perhaps die most equitable,

requires a complex analysis each time a project is presented for permitting. Uniformity

of analysis is essential, but cannot be guaranteed.

Progressive fees can be based upon the size of water meter required for a project. The

sizes of water meters. Exhibits 7-2 through 7-5 present the fee structures for these larger ,

American Water Works Association has already established demand standards for various

1 4

meters, using due groundwater development, reuse, and hybrid fee bases.

A suggested ordinance for implementation of a water resource development fee is included in

Volume II of this report. Fees should be reviewed annually to ensure that day meet the

financial and operational needs of due City.
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CITY OF KINGMAN
WATER RESOURCE DEVELOPMENT FEE ALTERNATIVE
FEE BASIS: COLORADO RIVER IMPORTATION

METER
SIZE

UEMAND
FACTOR

FEE
AMOUNT

5/8" x 3/4"
1 l l

1 1/2"

1.00
1.40
1.80
2.90

11.00
14.00
21.00
29.00

2 "

3 "

4 "

6 "

811

$670
$938

$1 ,205
$1 ,943
$7,370
$9,380

$14,070
$19,430

EXHIBIT 7-2
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CITY OF KINGMAN
WATER RESOURCE DEVELOPMENT FEE ALTERNATIVE
FEE BASIS: EFFLUENT REUSE

MErEFZ
SIZE

DEMAND
FACTOR

FEE
AMOUNT

5/8" x s/4"

1 1/2"

1.00
1.40
1.80
2.90

1 1.00
14.00
21.00
29.00

211

3 "

411

611

8 "

$182
$255
$828
$528

$2,002
$2,548
$3,822
$5,278

»»

~_»

EXHIBIT 7-3



CITY oF KINGMAN
WATER RESOURCE DEVELOPMENT FEE ALTERNATIVE
FEE BASIS: GROUNDWATER DEVELOPMENT

METER
SIZE

DEMAND
FACTOR

FEE
AMOUNT

5/8" x 3/4"

1 1/2"

1.00
1.40
1.80
2.90

1 1.00
14.00
21.00
29.00

2"

311

411

6"

8"

$144
$202
$259
$418

$1 ,584
$2,016
$3,024
$4,176

EXHIBIT 7-4 127
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cITy oF KINGMAN
WATER RESOURCE DEVELOPMENT FEE ALTERNATIVE
FEE BASIS: HYBRID APPROACH

METER
SIZE

DEMAND
FACTOR

FEE
AMOUNT

5/8" X 8/4"
1 l l

1 1/2"

1.00
1.40
1.80
2.90

11.00
14.00
21.00
29.00

$500
$700
$900

$1 ,450
$5,500
$7,000

$10,500
$14,500

211

811

4"

6"

811
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KENNETH D. SCHMIDT AND ASSOCIATES
GROUNDWATER QUALITY CONSULTANTS

1540 EAST MARYLAND. SUITE 1 oo

PHOENIX. ARIZONA B501 4

602-279-7033

April 13, 1993

J

Mr. Mike Moore
Wil ldon Associates
1717 w. Northern Avenue
Suite 112
Phoenix, Arizona 85021

Re: City of Kinsman Groundwater Evaluation

Dear Mike:

Submitted herewith is our f ina l report on...the potential' for
groundwater development in the vicinity of the city of Kinsman. We
appreciate the cooperation of .Willcian Associates and City staff
during this evaluation.

KDS/d

Sincerely yours,

Kenneth D. Schmidt

.'\;
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Phoenix, Arizona

Prepared by:
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Phoenix, Arizona

8
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5

6

Q

the Hill Top WWTP to well (B-23-15)30cbb, which is located several

miles south of Long Mountain. Wel ls along this section range in

depth from about 600 to 1,000 feet. Three of these wel ls (City

Well No. 2 I
'1
'Jr an<3 28<:da) appeared to bottom in volcanic rock

(basalt), and none are known to have bottomed in igneous intrusive

or metamorphic rocks The water level in January~February, 1991 is

shown where measurements are available Depth to water was about

540 feet  at  that  t ime in  c i ty  Wel l  No. 5, and about 520 feet  in

Long Mountain well No. 6.

Coarse-grained deposits (sand, gravel, or conglomerate) pre~

dominate in the alluvial deposits below the water table along this
s
3
iI

section However, fine-grained deposits (silt or clay) appear to

become more prevalent to the northeast, par titularly at Well (B-23-
i
Z This part of the sect ion is primari ly between the two

.
4v g

g

g

15)30cbb.

inferred buried stream channels that were mapped by Thiele (1968).

There was a lack of information on conditions below a depth of
4

about 600 feet along this section between Long Mountain Well No. 6

and Well 30cbb. Exist ing information indicates that same wel ls

a1on9~thé southWE:§t par t of this section bottomed in coarse-grained

are considered possibledeposits, and deeper .productive wel ls

:(i.e., grela.er than 1,000 feet in depth).

Cross Section B-B' (Figure 3) extends from the nor thwest at

well (8~22-1s)3aaa through City Wells No. 6, and 5 to city Well No.

This section trends almost perpendicular to

Depths of wells along this section
8
¥
I

4. to. the ,snutligast .

t11e inferred channel deposits .

are 1',000 feet except for Well No. 6, which was drilled to a depth
9'

Y

g

o f 1,280 meet. Well ?day apparently boizzomed in Qranitzic rock,

8

4g9
139
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2

whereas the other wells apparently boztomea in alluvial deposits.

Well 'idea also encountered about 226 'eat oz' volcanic rocks over-

lying the granitic rock and beneath the alluvium Depth to water

in January-February, 1991 was about 580 feet in City Well 840 4 6 and

t8-<80 feet in city Well No s 4; I The alluvial deposits at Well 7daa

were thus estimated to be above the water table, and the production
g

from that well is thus primarily from volcanic rock. Coarse~

grained deposits predominated below the water table along the rest

et this section , and there was a trend for more fine-grained depos-

its toward the southeast (Wells zecmb and city Well No 4). How-

ever, this section also indicates that wells deeper than 1,000 feet
8
iI

are possible, par titularly along the central par t of this section.

Well Construction Data
=<

3

.

8
Table 1 summarizes construction data for City public-suppiy

wells in the study area Depths of these wells range from i,000 to
3
8 1,050 feel, although a test hole was drilled to a depth Qt 1,200

feet near city Well tic 5 9 As discussed previously City Wells Na ¥

2, 8, 4, ancon 5 and Long* Mountain Well No 6 were drilled at or neat:

lccatiGns recommended by Thiele (1968) * Celia Barr Associates

g A 9Q1).repor ten on the results of
.
ire last city well that we S

4

drilled (City Well No » 5:1v Substantial Hy&rogeologic information

i ILS available ion: this well, compared to the earlier wells 4 well

l

pie9 6 was drilled at a site slightly westerly of the general area

8

*€COMM6H§8@ for city well deveicpmeai by Thiele {1968) 4 The Y WE4.6

S43is€néicateé t a t 'the f avg able proéucticn area
4»
-?"
dh

m y .4529:L~8' A

8I*
5
g

é ienés sQmaw a
Y .

x 8r8h9r to t&e w@58 \ v q

imam 89 9§Q3ec+¢4.

x
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Water Levels

4 Gillespie and Bentley (1971, Plate 3) presented a map of the

Hualapai Valley showing water~level elevations for Spring 1967.

/ Water-level elevations in wells tapping alluvial deposits in the

g upper Hualapai Valley ranged from about 2,700 to 2,800 feet above

mean sea level, and decreased to the nor theist vs This map indicated

8 a nor theasterly direction of groundwater flow, from the airport

1 vicinity to near Hackberry, where groundwater flowed inter the lower

par t of the Hualapai Valley. Renwick (1981) presented water-level
s

data for the Upper Hualapai Valley in 1980. Depth to water ranged

from about 460 to more than 670 feet at that time, and generally

g
§.

increased to the northwest and southeast, away from Highway 66.

s
I
F
i
I

Depth to water in most of the wells in T22N/R16W ranged from about

460 to 620 feet: in 1986 C Water-level elevations ranged from 2,718

to 2,786 feet above mean sea level and decreased to the northeast

in the study area.

Figure 4 shows depth to water and water-level elevations in

4 the study area in January~pebruary, 19914 These water-level data

were ogiéiied from an Arizona Department of Water Resources com-

putei8 printopt..o£Apr;1 6! 1992. Depth to water beneath the part

of the study».area . ̀ :1.n` T23N ranged from 361 to 451 feet at that time.

i n For most of.;
3#; !l=:'; _ . .

."..i;13.e?.¥est of the, study area, depth to water ranged from
"

419£4 Depth tog,
z
E'

g

9 Depth to water in two wells in the southeastern
g

4

part ran'g aid from.about 870 to 920 feet in Janu-
E
5

a n d  i n c r e a s e d  t o  t h e  w e s t  a n d  s o u t h w e s t  .

water in most ells at or *near the airport ranged from 520 to 640

feet.a£. that the.

"chést;.udy area

ary-Februaril1§91. 9991 elevations ranged from 2,760 feet
»9;

3"

.;~
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12

above mean sea level southwest of the airport, to 2,724 feet east

of Long Mountain The direction of groundwater flow was to the

nor theist, and the average water-level slope was about four feet

per mile.

Water-Level Hvdroqraphs
8

Water-level hydrographs were prepared for five wells in the

study area which have been frequently measured (Figure 5) Two of

these are Ciity wells (No. 4 and Long Mountain No. 6) The longest

record available is for Well (B-22-16)28bad, which is 1,000 feet

deep and located about two miles west of the airport, near city

Well No. 5. Depth to water in this well fell from 508 feet in

March 1963 to 538 feet in January 1991, or at an average decline of

1.1 feet per year.

Well No. 6, which is perforated from 550 to 990 feet in depth and

The next longest record is for Long Mountain

> s

located about three miles northwest of the airport . Depth to water
E

3 in this well was apparently relatively constant curing 1970-80, but

declined from 498 feet in arch 1980 to 520 feet in January 1991,

or an average of 2.0 feet per year. The rate of water-level de

line decreased in this well after 1984, when its use was stopped,

to about 1.0 foot per year .
z Well (él»22~»16l83ébh is"perforated from 600 to 960 feet. in depth

and is 1ééazea aboiit 2.5 .miles nor to of Long Mountain Well No. 6.
»

*I

Depth to water in this we fell from 540 feet in November 1973 to

553 feet in October 1991, or an average of 1.6 feet per year.

Depth to water in City We3,3: 10. 4 fell from 620 feet in April 1978

to 642 feet inJanuary 1991 or as average of 1.7 feet per year.
..

* '
...41

. 5 4:
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14

This well is perforated from 650 to 1,000 feet in depth, and it is

located about a mile and a half southwest of the airport t.

Well (B-22-16)27ddd is 1,015 feet deep and is located near the

southwest edge of the airport t. Depth to water in this well fell

from 602 feet in January 1986 to 608 feet in February 1992, or an

of 1.0 foot per year. Water-level declines in Upper

Hualapai Valley have thus ranged from about one to two feet per

year, depending largely on the proximity to active wells.

average

rpm.

to 2,400 rpm.

Aquifer: Characteristics

Table 2 provides information on pumping rates and specific

capacities for large-capacity wells in the study area. Pumping

rates for most of the wells have ranged from about 400 to 2,400

For city wells, the pumping rates have ranged from about 500

Specific capacities ranged from 11 to 55 rpm per

foot and were highest for City Well No. s and Well (B»22~16)7aa3,

which apparently primarily taps volcanic rock.

transmissivity have been determined from pump tests on two wells.

A value ofi05.000 god per foot was obtained for corrected recovery

measurements in the nearby observation well for a to-day test

conducted on city Well No. 6 (Cella Barr Associates, 1991). A

value of 44,000 god per foot was.obtained for Well (B~22-16)26bae

(Gillespie and Bentley, 1971).

Gillespie and Bentley (1971) estimated that the average spe-

cific yield of the alluvium tapped by wells in the Hualapai Valley

Values f Ar aquifer

was from 5 to» 10 percent.

of Site pumping of about 4,600 acre-feet

However, considering the average amount

per year from the upper
=r

i46
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par t of the valley, the resulting average water-level decline of

about 1.5 feet per year, and the estimated area of influence (about

25,000 acres), the estimated specific yield is about 12 to 15 per-

cent in the vic in i ty of  the c i ty wel l  f ie ld

city pumaaae

According to city records I City stumpage from alluvial deposits

i n the Upper Hualapai Valley since 1985 has averaged about 4,600

acre-feet per year.

produced from City Wells No. 2, 3, 4, and 5, west of the airport,

About eighty percent o f this water has been

and the remainder from Long Mountain Well No. 4, several miles to

the nor thwest.

Recharge and Discharge

Natural recharge in most desert basins of the southwest is

small, primarily due to the low annual precipitation. Gil lespie

and Bentley (1971) stated that most of the natural recharge iN

Hualapai Valley was item infiltration of streamflcw.

mated that an average of only several thousand acre-feet per year

They esti-

Un8er"na&uralof streamflow entered the entire Hualapai valley.

conditions, the groundwater recharge was approximately equal to the

subsurface outflow. Subsurface outflow from the 'entire fflualapai

about 5,000 acre-feet per year.

half of the émount. Fm: the upper

Valley was estimated bY Gillespie and Bentley (1~9'?1} pa av"ez*age

Remi6k"(1981} xecaicdlated this
outflow, based on much more subsurface geologic information Plat

was available, at only about 2 p*

par t of the valley, the average annual .natUiial groundwater recharge

148
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is estimated to be only about 1,000 acre-feet per year.
Ground~

water discharge is primarily from pumping and groundwater outflow.

Non-city stumpage in the upper par t of the valley has not been pre~

wisely determined, but is estimated to average about 400 acre-#feet

per year Total stumpage is thus estimated to average about 5,000

acre»feet per year About one-fif to of this stumpage is estimated

to return to the groundwater, such as from percolation of sewage

effluent 'There is an estimated 1,000 acre-feet of groundwater

outflow from the Upper Hualapai valley under present conditions .

The net overdraft in the Upper Hualapai valley is estimated to

average about 4,000 acre-feet per year at present »

Amount of Groundwater in Storaqe

The amount of groundwater in storage above a depth of 2,000

feet in the study area was estimated. This depth is approximately

the maximum expected water well drilling depth in the foreseeable

ii future Storage estimates were made for the alluvium both above a

depth of 1,000 feet and below a depth of 1,000 feet. This is
g

The 1991 water-»1evel depths were
s

because much Of the groundwater above a depth of 1,000 feet is

believed to be of `Suita5le inorganic chemical quality as to not

require treaimentf pgior to use for public Supply (discussed in the

follovingfsec£0P.; the report).

used for this e9a1dation, and>an average specific yield of 12 per-

cent was §sé§ for the saturated alluvial deposits above a depth of

1,ooo feet s The average depth to water in this area was 600 feet,

and there were approximately 46,000 acres of alluvium within the
s

¢

8

5
.*

§
area where <iepth to bedrock was t; least 1,00o feet o Multiplying

§
149



water in and near

was

chemical

water could

the study area in 1991.

acre-feet Qt which *is re¢:overab?e)

supply

5,260,000

sidereal recoverable with large-capacity wells

thickness of 2,096

specific vieira

2,289,036

o f

:his area and specific yield

generally

4

486

?or #e ciepiin interval from 1,960 to 2,899 feeéz

0.

Multiplying this

A

\--Ree?"

quality

Comb'ning

acre»feet

acre»feet

yields

g008

(8 percent) was used than for the av-er-lying depos-

of

some par ts of the I-iualap'a:L anti Cerbat Mountains

as

feet yields an amount of groundwater in storage

the

these

a n

cf

at

Groundwater Quality

area by

At the present rar.e*o§ ovex draf ting,

groundwater

amount

groundwater

the

two

consxiiuenzs

2969's, except

limes time average saturaieé thickness

_gCo.

the

amounts,

About

years.

groundwater

above a depth of

indicates

specific yield and a

i n

i n

alluvium

two-thirds

valley was

'the

storage

prior

there

Upper

5

Thai; `§l.hp8»

H5ai3?ai

in

ii

Much of' this deeper

i n

t o

we S

some

(about

of

storage

anincrease

the

u s e

I

2,0oo

a n

this

mineralized

:here were an

szuéy

f o r

inorganic

4,209,000

estimated

saturated

Valle

feet in

Qt

i s

public

this

area

about
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total dissolved solids (TDS) conzent4 wit éowngradient flow and 'a
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4

€83g6 from a sodium-caicium water type :LTI the upper
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Robertson (1991) ciescribeci changes i n groundwater quality with

down gradient flow in a number of similar alluvial basins in western

Arizona He evaluated high contents of fluoride, chromium, arsen-

in, barium, and selenium in many of these basins and attributed

these occurrences to natural (geochemical) processes

Table 3 summarizes the results of chemical analyses of water

from wells in the study area Except for two earlier analyses,

these are for samples collected during 1990-92. TDS contents

ranged from about 220 to S70 mg/1 Except for Well (B-22-.16)7daa,

which primarily tapped volcanic rock, TDS contents ranged from

The water was primarily of the sodium-about 220 to 420 mg/1

calcium bicarbonate type titrate contents ranged from 6 t<:> 12

mg/1, except for Well (B-22-16)11<ibc, which is a shallow monitor

well at the Hi l l  Top WWTP, which bad water with a nitrate content

of 38 mg/1 Ni t rate contents in this report are expresses as

ni trate To obtain nitrate-nitrogen contents, nitrate contents are

dividend by 4.4 All of the nitrate ccsntenézs were less ilhan tea
i

maximum contaminant level (MCL) of 45 mg/1 (equivalent to 10 mg/1

of nitrate-nitrogen) O Fluoricie cont errs ranged from 0.4 to 1.7

mg/1, less than the present MCL of 4.0 mg/l Fluoride contents

were highest i i i water from city wells No 2, 9~*/ Ami 4: located

of 4 The only trace metal in the Primarysouthwest the airport

Drinking Water Stan&ards Thai is known to have been present

exceeding a n MCL in groundwater in the study area i s chromium.
8
.

chromium contents in \water iron wells ranged from less than 0.01 to

Contents equal to or exceeding the present state ' .» 1*8~8C3..=0.092 m9/1.

<
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of 0.05 mg/1 were present in water from Long *fountain Weil No. 6,

city Well No. 2, 3, .4 and 6, ans! well (B-»22-l6)2'7ddd Te highest

chromium contents (0.094 to 0.098 mg/1) were found in water from

city Weil We. 6 and well {B-22-16)2'7dd<i4

Tlae U.S. Environmental Protection Agency raised the federal

MCL for chromium from 0.05 to 0.10 mg/1 effective July 30, 1992.

The Arizona Department of Environmental Quality on June 18, 1992
§

granted the city of Kinsman an exclusion from the state MCL for

chromium, pending revision of the state MCL to comply with the new

federal MCL Thus all of the sample results are below the new MCL

for chromium.

However, chromium is still considered an important constituent 1

because water from four city wells had chromium contents of 0.07

mg/1 or greater, and water from two wells had chromium contents

greater than 0.09 mg/1 Little information i s available o n the

vert i ca l  é i str ibut i cn of chromium in the groundwater in the study

area » An exception is fez' the observation well (B-22-16)17ddd that

was constructed prior to dri l l ing City Weil  Na. 6. After this well

was completed and perforated from 600 to 1,180 feet in depth , water

samples were collected from various depths (Celia Bar;;..Associates ,

Because of a look of used1991) c appropriate sampling techniques

for this sampling, only reiaiive trends can be determined . This is

primarily because of the drilling method used , the small hole diam-

ever, which did net allow proper placement of a gravel pack or

annular seals to separate groundwater iii 'Zarious depth intervals,

arri a lack of obtaining and analyzing ,so"§iri;ent~free feater samples,Ml
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which is essen 1
-m • Two trends that are apparent were lower chro-

mum contents above a depth of about 850 feet, which agrees with

the low chromium content in water from well (B-22-16)11dbc at the

H111 Top www? This well is only 640 feet creep. The other appar-

ant trend was an increase in chromium below a depth of about 1,o0o

feet These are not unusual trends for groundwater in alluvial

deposits at other sites in Arizona, such a s i n the Salt River

val ley. In the future, i t would be advisable to dri l l  a pi lot hole

by the reverse rotary method at; perspective seizes for new supply

wells and t o use long-&evelopeé, proven sampling techniques to
3

delineate the vertical variations in groundwater quality.

Potential Areas for Groundwater Development

plate 1 of Thiele's 1968 report shows the locations of the

main water-proéucing strata (inferred to be buried stream channel
¥

deposits) in the Upper Hualapai Valley, based on electric resistiv-

tty soundings City Wells No. 2, 3, 5, and Long Mountain Wells No.

2 and 6 were dr i l led in the area of his western inferred buried

stream channel. ci ty wel l  no. 6 was dri l led about a quarter of a

mile west of this interred channel . City Wel l  is No. 4 i s  in the

eastern inferred buried stream channel. '§'hiele projected "chase

channels to extend al l  Qt :he way to the nor to end of the study

area 4 The results of dri l l ing have confirmed Thiele's projections;

that is, high-yielding wells have been developed at the locations

he recommended Availeiiile land owriérship maps indicate that there
i

are large tracts 'of  private land overlying both of * ° * *489838 lnzerr-<.»:1

z

1 as
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channel deposits. I.»8~l'}QS V8I°Y :Ar pa the east of 'here change?

éepesits are apparently underlain by deep water levels (usually 77G

to more than 900 feet deep). Some lands west of the inferred

channel deposits may also be f adorable for groundwater development

(Sections 19, 20, 29, and 30) Records are available for only one

deep well, (B-16-23)30cbb, in the area between the inferred channel

deposits. The dr i l l ers log for th i s well indicates finer-grained
g

deposits than have been encountered within the inferred channels
9

The preponderance of avai lable data indicates that the most favor-

able hydrogeology areas for future groundwater development are in

or near the inferred stream channel deposits. §

Storage Space Available for Recharge

The amount of storage space in the al luvial  deposits above the
¢

water table in the study area was estimated. Because these depos-

its are general ly coarser-grained than the deposits that are below

the water table, an average specific yield of 15 percent was used .

In addition, it was assumed that water levels would not be raised

above  a  dep th  o f  50  fee t  be low  the  land  su r fa ce  due  to  r echa rge .

o f alluviumUsing an est 4mateci area o f 62,000 acres a n average

saturated thickness of 550 feeing, and this specific Yield, there was

an estimated storage space above the water table of about 5,100,000

a<:re~feet :fn the study area in 1991. Thus i n terms of storage

space, the Upper Hualapai  val ley has considerable potent ial  for f

grmzndwater storage . The average rate Of.. groundwater flow with the
i

present; hydraulic gradient is estimated io be less than KG fee: per

é
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information on deaner subsurface geologic conditions ..a..2.i this per 4-
L

of t`ne area i s  f r om  geophys i ca l  su rvey s

Subsurface Geoloov

The rocks outcropping in the mountains bounding Golden Valley

are intrusive igneous and metamorphic rocks in the Cerbat  mountains

to the  nor io  and east  . Vo l can i c  rock s  c rop  out  in  t he  B lack  Moan-

fains to the west and the southern end of the Cerbat Mountains on

the southeast . The se  v o l can i c  r o ck s  i n c l ude  basa l t  f l ows ,  ba sa l t i c

andes ine  f lows,  rhodo l i t e  and  rhodo l i t e  tur f s

G i l l e sp ie  and  Bent l e y (1971, Plate  2) reported on an east-west

seismic survey that was done through the  m idd le of TZON. This

survey indicated that the alluvium was more than 4,000 feet thick

a l ong  p a r  t s  o f  t h i s s u r v e y  l i n e . Oppenheimer and Sumner (1980)

presented the r e s u l t s of two gravi ty prof i les that were run i n
2\

Golden Val ley  nor to of  the prev iously  re ferenced se ismic survey and

t i l e  r e su l t s  o f  g r av i t Y  mode l i ng profile 10-2 extended from west

to east near state Highway 68, north of the study area for this

evaluation Profile .10-3 also extended from east to west, near the

southern bouncily of T218 Q
Interpretation of the results of these

and gravity modeling allowed preparation of a depth to bed-surveys

rock map. This map indicates that bedrock is more than 3,200 feet

deep beneath the central bar t of Golden Valley, and becomes con-

sider ably shallower within several miles of the mountain fronts.

Fol '  purposes o ' f  th is  eva luat ion,  areas under la in by  bedrock  deeper

E
>
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;?son about ,606 feet are consiéereé more
4e
.L z B.VOI8.I>J.€ ro: 5ICLl§C1§~!3.t@*

éeveiopment, and are éelineateé in Figure 6

As par t of this evaluation, two subsurface geologic sections ;

were developed (Figure S )* Cross Section .4-A ' (Figure 7) is
5
3

oriented from the northwest to southeast and extends from near the

north bouncily of t h e  s t u d y  s o u t h  t o  n e a r  t h e  s o u t h  b o u n d a r y  o f 8

T2ln. Cross Section D-D' (Figure 8) is oriented from the southwest
=

to the nor theist, and extends from the west edge of the study area

to near the nor theist corner.

Depths o f  w e l l s along Cross Section C-C' range from about

1,35o to 1,500 feet. Coars8~grained deposits (sand, gravel, o r

conglomerate) predominate except near the base of this section.
s

Tae lower par t of the coarse-grained deposits is Qr ten conglom~

frerase Fine-grained deposits (clay or silt) appear to be predom~

inapt below a  d e p t h  r a n g i n g  f r o m  a b o u t  1 , 2 0 0  t o  1 , 3 0 0  f e e t  a l o n g

this section av None of the wells along this section encountered
/. »

bedrock, which is as expected, basenji on the results of the geo-

physical studies* Depth to w a t e r  r a n g e d from about 940 t o 1 ,oho

feet along the nor therm (topographically highé lparn of the sec-

s o n anti ranged from about 750 to sao feet along t h e  s o u t h e r n
v

(topographically lower) part of the section in Spring 1990 *
3

i

Cross Section 943' range :Exam aboutDepths of wells along
s

1,230 to 1 ,410 'eat. Coarse-gy&iHed éepoéits also predominate i

volcanic rock was;exlcauntered at a depth ofaloNg this section.

about 1,200 feet at well f8~21~;9)25b5b "Several basalt layers

were encountered a t well I8-21~18};»Qc£;<.-: . The lower par t of the 1
8

i
,H

158



31

coarse-grained depts*ts along this section also appears to be con-

glomerate, which was the major water-producing deposit tapped by

the wells Fine-grained strata also predominate at depth along

most of this section, at similar depths to those previously de-

scribed for Section c»c' Depth to water in Spring 1990 ranged
f

from about 850 to 900 feet beneath the western part of this section

to almost 1,000 feet beneath the nor theist corner (topographically

higher)

i

Well Construction Dajza

i
Most wells in the study area are of two types * Large-capacity

wells (primarily for public supply and mining) in the nor to part of

the study area are about 1,200 to 1,370 feet deep and are perfo-

rated over from about 20O to 400 feet of alluvial deposits, of ten
x

i conglomerate. Small-capacity domestic wells in the south part of

the study area are of ten shallower (about 670 to 820 :feet deep) and

perforated over an interval from 60 to 90 feet thick

Water Levels

Gillespie and Bentley (1971) presented water-level elevations
c

in Golden Valley for Spring 1967. Water-level elevations ranged

from an estimated 1,720 feet above mean sea near the south boundary'

to ab-aut 1,790 feet near the nor to boundary . Theof the study area

direction of groundwater flow was indicated to be to the south»

southeast at that time * Pfaff an<8 Clay (1981) inciicateci that cieptln

to water ranged from about 740 to 910 feet in the study area in

19?9. The water-level elevation ranged from about 1,710 feet. above

159
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mean sea level near the south boundary to about 1,770 feet near the

nor to boundary. The direction of groundwater flow was southerly

beneath most of the study area at that time »

Figure 9 shows water-level Miata for Spring 1991 A noticeable

cone of depression was present beneath the southwest part of T21N/

maw at that time, and water-level  elevations ranged from about

745 to 1 770 feet above mean sea level in this depression. This
f I

depression appeared to be associated with pumping fer public-supply

Depth to water i n the T2ln par t of the study areaand mining

ranged from about 760 feet beneath topographically low areas (i.e. 4'

corner o f the 2

near Cerbat Wash) to 950 feet near the nor thwest

study area In the south par t of the study area, depth to water
9

to 700 feet in recent years, and the
has ranged from about 570

deeper levels were beneath the topographically higher areas
r

Water-Leve1 Changes

Water-level hydrographs were prepared for two wells in or near

the stuciy area Well (B-20-18)22a<:a in 800 feet deep and is lo-

coted in the southern part of the stuciy area Water-level measure~

merits are avai lable for this wel l  since 1964 Q Depf:h Tb water has

declined from about 738 feet in Spring 19641t0 745.teet in early

1992, or a decl ine of about 0.25 foot per yea; This is probably
in; t

W§érlevel measure~
i

due to a small amount. of pumping in the area

merits are available for Well (B~21°-8l*18)21l?cg, perforated from Quo to

Measurements ffor 1983»9 in6icate no Qveral l
ii

x

952 feel in depth.

change in depth to water during isa -r
i

1

160

E

4
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Measurements are available for five wells in or near the Duval

well field in the nor to part of the study area for 1964 and 1990.

Based on these measurements, water-level declines in these wells

ranged from 0.s to 1.1 and averaged 0.8 feet per year These are

believed to be representative of water-level declines in the Cyprus

(formerly referred t o a s Duval) well field vicinity. There has

been little or no water-level decline in the rest of the study

area, based on available records

Well Production and Aquifer characteristics

Table provides information on pumping rates and specific4

capacities for seven large-capacity wells in the study area. Pump~

in rates .for these wells ranged .from about 700 to 1,000 rpm.

Specific capacities ranged from 8 to 32 rpm per 509i and were less

than 20 rpm per foot except for one well

Values for aquifer transmissivity are available for four of

the wells listed in Table 1 4» Following is a summary of the values

obtained:

Well Location Tgansmissivitv (cpd per foot)

(B~20-181 ébbb 46,000

{B-21-ié}32d¢¢ 35,009

UP'
(3-21»19)13daa 17,089

(3-21~19)25bb3<s 36,900

161
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Gillespie and Bentley (1971) provided the results fer the tests on

the first two wells Monera, Inc. (1991) provided values for the

tests on the last two wells, based on 72-hour aquifer tests T319

average oz these values is about 36,000 god per foot. Gillespie

and Bentley (1971) estimated the storage coefficient in Sacramento

Valley to range from 5 to 10 percent for the alluvial deposits.

Pumnaqe

Pfaff and Clay (1981) estimated that there was an average of

about 6,200 acre-feet per year of groundwater pumped from the

entire Sacramento Valley during 1965-77 In 1978, the estimated

purnpage was 8,000 acre-feet Most of this pumping was from the

Cyprus well field. Rascona (1991) estimated that only about 1,000

acre-feet of groundwater were pumped in the study area in 1989

s
3 Groundwater Quality

Gillespie and Bentley (1971) discussed regional groundwater

quality in the Sacramento Valley. High 'gDs groundwater is locally

present along the west side of the Cerbat Mountains • The salinity

of the groundwater is much lower elsewhere The average TDS con-

tent of groundwater in the alluvium was about 350 mg/1 Table 5

contains the results of 'inorganic chemical analyses of water
.-room

Most of the analyses are for water sampleswells in Golden Malley.

collected during* 'l989-91 * TDS contents ranges from about 246 to

420 mg/l and the waters were of the sodium or sodium~ca1ciurn bi-

care¢nate Ttype 8~314:1:a*:e contents ranged from 7 4-
g, gel, w@i1

f

> 'i 63
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1?

below the MCL o f 45 mg/l (equivalent t o 10 mg/1 o f nitrate~

nitrogen. Nitrate contents i n this report are expressed a s

n i t : To obtain nitrate-nitrogen contents, these values can be

divided by 4.4 Fluoride contents ranged from 0.4 to 0.8 mg/1,

except for one well. The fluoride content in mazer from Nell (3-
21-l9)25bbb was 1.4 mg/l A l l of t e s t fluoride contents were

*Q
g
g

below the present MCL of 4.0 mg/1, Contents of all metals in the
8

Primary Drinking Water Standards were less than the respective

MCLS I Chromium contents were less than o.o2 mg/1 except in water go.
t'

from two wells v Water from Well (B-21~18)5dbd had a chromium con-

tent of 0.042 mg/1 and water from Well (B-20~18)4bbb hack a chromium
6

content of 0,034 mg/l The inorganic chemical quality of ground-

water in Golden valley appears suitable for public supply. Rela-

2'

l ively hot water (100 to 103-F) was produced from at least six of
3

these wells.

<

Potential Area for Groundwater Development

The eastern part of the study areain' T§9N/R18W is considered

the most f adorable hydrogeolc>gie area for pcnssible development oz @

water for public supply Included are 3, 4,
9, 10, 11 , 14, 15, 16, 21 , 22, 23, 24, 25,

lands in Séctions 2,

35j_land The inorganic E

chemical quality <>;* the groundwater in this area is 'likely suitable
Q

for public supply Water-level elevations# in this par t of Golden
~8
°§

valley are projected to range fré8q. 1,756 "to 1,770 feet above mean

sea level, compared to above 2,750 feet in Upper Hualapai Valley

near the airport One OI the greatest constraints to developing § <

8
5

'¢ ex

4̀166
Q

\



40

the crounciwater in this area is the low water-level elevation com-

pared to that et the city service area and the water~level eleva-

sons in Upper Eualapai valley. Thus f Ar€her consideration of

Sacramento valley does not appear to be warranted at this time,

SUMMRY AND CONCLUSIONS

A l though r e ch a rge t o  t h e groundwater i n time Upper I-Iualapai

Valley anti Golden valley i s r e l a t i v e l y s m a l l , there are l a r g e

am ou n t s  o f  g r ou n dwa t e r  i n  s t o r age  i n  b o t h  o f  t h e  v a l l e y s Although

m os t  e x i s t i n g  we l l s  i n  t h e  .U ppe r  I - I u a l apa i  v a l l e y  a r e  n o t  m or e  t h an

1,000 f e e t  d e e p , d e e p e r  w e l l s are p o s s i b l e . W e l l dep th s u p  t o

2,000 feet keep should be considered Water l e v e l s i n Upper

H u a l a p a i  v a l l e y  h a v e  b e e n  d e c l i n i n g  f r om  a b ou t  o n e  t o  t w o  f e e t  p e r

year i n recent decades The present overdraft i n t h e Upper

Hua lapa i V a l l e y  i s  e s t i m a t e d  t o  b e  a b o u t  4 , 0 0 0  a c r e - f e e t  p e r  y e a r .

There i s an e s t i ma t ed 2 2 mi l l i on acre~feet o f groundwater i n

storage in  th i s  va l l ey above a depth of 1 ,000 feet. M u c h  o f  t h i s

w a t e r  i s  b e l i e v e d  T b  b e  o f  s u i t a b l e  q u a l i t y  s o  a s ' t o  n o t  r e q u i r e

treatment prior we use fer public supply Chromium contents in

water to: some c i t y wel ls have erceedeé the MCL of 0.05 mg/'%

However r the new EPA MCL .far chromium has been raised to 0.10 mg/1

Water from the t ty we}lshas had chromium contents be low this

revised MCL. addi t ional 2.0 mi l l ion acre-feet groundwaterof

below a depth of 1,0o0 feet i n the val ley i s considered

coverable. However I much of 'rachis deeper water could require

creatmeni tor removal 0i5 some éhémical constituents prior to use

|
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area are almost; 1,000 feet lower than in Upper Hualapai valley near

the airport t. The Upper Hualapai Valley is a more hyérogeoiogically (

f adorable area for development oz groundwater for the city of

Kinsman.
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